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— innovation in the switching art 
is made possible. In highly compact form, with 
only amazingly small movement and light pressure 
required for operation, there is now available a quick 
acting switch capable of handling sufficient current for 
the majority of purposes, efficiently, reliably, econo- 
mically. 

The use of beryllium copper for contact springs pro 
vides freedom from fatigue or crystallization in millions 


of operations; a permanence of original operating chat 





acteristics and no deformation even under heavy pres 


eory || SPECIFICATIONS 


DIMENSIONS: Length, 1-15/16". Height (including 
barriers molded into bottom) 27/32". Distance be- 
tween centers of mounting holes, 1". Width, 11/16". 
Mounting holes, 's" diameter. 


Ss P 118 CASE: Molded phenolic, dustproof, fully insulated. 


sures; high current-carrying capacity; and ability to 
withstand high temperature. 


An ingenious contact spring design results in opera 


Colored top for type identification. Bottom terminals. 
OPERATION: Actuated by .001" motion and 4-ounce 
pressure differential, in any position. Vibration-proof. 
Rapid, positive, snapswitch operation. High speeds. 
RATING: Handles 10 amperes, 110 volts; 5 amperes, 


tion on .001" motion and 4-ounce pressure differential ; 
operation in any position; freedom from vibration 


effects; and positive functioning even at high speeds. 


rov- 220 volts, A. C. Large silver contacts for long life and, 
freedom from pitting. 

TYPES: Normally Closed—Red Top; Normally Open 
—Green Top; Double Throw—Blue Top. 


LU ted 3 
MICRO SWITCH 


ire 





HOW IT OPERATES 


The small motion required, combined with freedom 





6 
24 from vibration difficulties, and again the fact that this Operation depends upon producing suffi- 
26 switch can be used in any position, suggests its use in cient change in relative forces of two 
s ‘ P ‘. A opposing spring systems to cause contact- 
2 many industrial, laboratory, scientific and other instru- ing silver plates to separate or to come 
ments and devices. Because of the remarkable physical together with a positive, snap action. 
- - : , . ? Rec -d changes 11 ring forces brought 
properties of beryllium copper, this switch is admirably ee ee eee 
about when operating plunger is depressed 
adaptable to the hundreds of electrical devices now approximately one thousandth of an inch. 
es requiring constant servicing. Many uses will suggest When pressure on plunger is increased to 
h : ‘ . 14 ounces, switch operates; when reduced 
PF themselves. Our engineers will gladly co-operate in Sis SO denene, endteh ix seetored to noranal 
rT} working out the details of application. position. Quick action in both directions. 
22 
" w 
' WRITE for descriptive literature on this new switch. 
9 Trade quotations on quantity lots. Our engineering service 
09 is at your disposal. 
C.F. BURGESS LABORATORIES, INC. 
202 East 44th Street a 
. ; PHANTOM 
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“COMPLETE TEMPERATURE CONTROL’ 





POTENTIOMETER CONTROL 
PYROMETER 


Write for Bulletin 182 





"ROTAX" ELECTRICAL 
CONTROLLER 


Write for Bulletin 184 





“S 
TEMPERATURE CONTROLLER 
OR "STABILOG" 


Write for Bulletin 177 





FOXBORO 


REG. U. S. PAT. OFF. 


THE COMPASS OF INDUSTRY 


rae by Foxboro 


@ Complete temperature control means accurate, depend 
able control of oil, gas, steam or electrical heat at any indy. 


trial temperature. 


@ |t means adequate control for simple problems and cor. 
rectly engineered control for problems involving complicated 


process lags. 


@ There is no ''Cure-All'' for temperature control problems, 
No one instrument—no matter how many gadgets and com. 
pensators it may contain—can give correct control on ever, 


problem. 


@ Solution of control problems requires a wide variety of | 


struments and engineering experience—Foxboro has bot 


@ Foxboro builds several types of control instrument: 


suited for a particular purpose. 


@ Controllers can be furnished of either air or electrically 
operated types and with control action ranging from oper 
and shut, throttling, and full-floating, to the stabilized contr 
of the ''Stabilog System." Our Engineers will be 
analyze your problem and recommend the correct inst! 


for the job—there is no obligation—write today. 


THE FOXBORO COMPANY 
FOXBORO, MASS., U. S. A. 


BRANCH OFFICES IN ALL PRINCIPAI 





- « « Complete Industrial Instrumentation « «+ 
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in This Issue 


Much more than is connoted by the 
ste Precision Automatic Weighing is 
ntained in the article by Messrs. Close 
ind Marshall, They cite instances where 
sighing is but the method of measuring 
cher variables that have to be deter 
mined (and sometimes recorded) in in 
dustrial plants and research laboratories. 


@ This month’s instalment of The En- 
gine Indicator by Professor De Juhasz 
deals with mean pressure indicators. No 
need to tell our technical readers that 
\LLP. is often the value to be sought. 


@ In addition to control stations, resis 
tors are dealt with this month by 
Spangler in his series on Control of Frac- 
tional Horsepower Motors. 


. And this month’s instalment of Flow 
Measurement and Control discusses 
means of checking large positive gas 
meters without taking them to the shop. 
i's done by means of portable provers. 


¢@ Did you ever notice, in reading the 
New Instruments section month after 
wonth, that it consists largely of descrip- 
tions of new devices that are not instru- 
ments? That’s because our readers prac 
tice the doctrine, “Whatever can _ be 
measured can be controlled.” Controllers 
start with measuring elements but end 
) with motors, valves, ete.—and in be 
tween there usually is some sort of a 
relay. Yes, the field of Instrumentation 
is very wide indeed ! 


© @ 
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The Front Cover 


@ \s you may have read in the papers, 
in amber fluid which disappeared from 
the United States in 1920 is again on tap 
here and there. The best brews of the 
pre-Volstead era owed their uniformity 
0 process control, achieved by instru 
nents, Some of these instruments are 
hack on the job “as good as new” after 
13 years’ vacation preceded by 13 years’ 
service as in the case of the Bristol re- 
order illustrated. 


® 
¢@ 
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InComing Issues 


@ Iwo subjects of current interest: mod 
¢m brewery processes and the World’s 
F ir. Next month, an article on the 
‘omer, As to Century of Progress arti- 
“es, we are snowed under with general 
publicity write-ups (which you can read 
i other publications) and we shall print 
only exclusive and pertinent Instrumen- 
tation items. 


EDITORIAL COMMENT 


The New Deal and Business Ethics 


URING our last month in Pittsburgh, before this magazin 

moved to New York, we visited Western Pennsylvania and East 

ern Ohio industrial plants where Instrumentation flourishes, and 
several large research laboratories where the Instrumentation of to 
morrow is being cradled and nurtured. 

A chance remark, referring to a long-standing difference of opinion 
between one instrument firm and one large instrument-using plant, 
made us endeavor to analyze the causes of friction and to learn whether 
the nation-wide re-awakening, associated with the “New Deal,” was 
bringing about a greater mutual appreciation. 

The bitterest controversies seem to have resulted from little things. 
No one ever committed any heinous crime. In every case investigated 
(and we want to compliment both the instrument users and the instru 
ment manufacturers for their admirable candor) a wee little bit of 
verbal sand had been dropped into a smoothly running relationship, 
with the natural result that the bearing blamed the journal and the 
journal blamed the bearing. Who had dropped the sand? Perhaps the 
gritty grains, with the utter perversity of inanimate things, had in 
sinuated themselves between polished companions. Let it go at that! 
It doesn’t matter now. 

What matters is that the Rooseveltian pleas are apparently being 
heeded by instrument users, by manufacturers, and by manufacturers 
sales engineers. Whether stimulated by the White House, whether spon 
taneous, or whether engendered by a feeling that happy days are her 
again—there is less “holding out” on the part of buyers, makers and 
vendors of instruments. There are almost no more conscious misrepr 
sentations, groundless complaints or unjustified money-back demands. 

To be sure, the millenium has not arrived. People still go in business 
for profits. Sales engineers, although they deserve more than ever the 
thanks of users and makers, still number in their midst a few “promise 
anything-to-get-the-order” sinners. Manufacturers still print a few 
exaggerations. And some users still display cynicism and intolerance 
toward the most ethical of those who try to serve them. 

Of late, however, both the maker and the user have become mors 
appreciative of the other fellow’s viewpoint. This is the main thing, 
after all, because industrial instruments aren't ordinary commodities 
like beans or chairs. For every industrial process application there are 
various ways of doing the measurement and control job, and it usually 
takes more heads than one to determine the One Best Way. It is just 
as silly for the plant engineer to withhold details and challenge the in 
strument firm’s engineer to solve the problem blind, as it is for the 
latter to assure the former that his device can do the job when he him 
self doesn’t know the details of the job. 

Get together! Show your cards! Ask and answer all relevant ques 
tions! Don’t hold out! Give the other fellow a chance! 

Above all, don’t nurse grudges. If you think you have a grievance, 
get it off your chest, talk it over with the other fellow and give him a 
chance to explain before you accuse him of being the one who dropped 
sand in the bearing. Better still, never mind who dropped the sand: 
take it out and apply in its stead some of that wonderful lubricant 
known as the milk of human kindness. 

For example, that difference of opinion—of nearly twenty years! 
to which we referred above. Knowing both parties to be honorable and 
sincere, we rushed in where angels feared to tread, had one long talk 
with the head man in Ohio, another with the president of the Brooklyn 
instrument firm and... well, henceforth they won't need us: they or 
their representatives will talk things over in a friendly way—as good 
friends who understand and respect one another. And that’s how it 
should be everywhere! 

We are all colleagues in one esteemed profession: All men who in 
vent, design, build, sell, specify, apply, install, service and maintain 
measuring instruments, meters and automatic control equipment belong 
to one fraternity that strives to make better things for mankind and to 
eliminate human drudgery.—M. F. B. 
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PRECISION AUTOMATIC WEIGHING 


By JOSEPH K. CLOSE* and C. O. MARSHALLt 


ANY different types of testing devices are in common 
use in modern industry. Manufacturers have discovered 
that the characteristics of materials and products are 
hect determined by such instruments. Actual tests, rather than 
‘ne-taking observations and meticulous measurements, are now 
vie ultimate criteria by which industry judges its products. It 
the quick, accurate, modern way, in step with present-day 
eduction methods. 
concurrent with the trend toward testing 
chines has been the growth of precision 
tomatic Weighing devices in this field. It is 
noesible to convert any kind of a force into a 
wainst gravity. Such instruments bal 
ince the pull of gravity on a pendulum against 
the particular kind of force to be measured. 
Sich a force may be 
; elastic force, or it 
may be an electrical 
force. It may be a 
ce set up by the 
t of engines in au 
mobiles, by the ac 
tion of an air-stream 
m an aeroplane, by 
the out-of-balance con 
dition of a rapidly ro 
ng or reciprocat 
part such as a 
necting rod or aeroplane 
ropeller, by the specific grav 
of a liquid or by the density 
solid. The point to remember is that all 
such forces, in addition to many others in 
irious fields, are forces which can be made 
» manifest themselves in terms that can be 
measured by their pull against gravity. 
Hence precision automatic weighing de 
vices can be used to measure practically any known force. As 
stated, the application of the pendulum principle to counter 
halance a load is the basic feature of such devices, and this 
feature is operated by the constant attraction of gravity. Since 


Fig. 1. Variation 
Auto Gage 


} 


hnical writer, Cieveland, Ohio tToledo Precision Devi Cc 











it is not subject to variations in temperature or to the physica 
characteristics of materials used, thi ittraction 1 in ideal 
force against which to balence forces to be measured. The in 
herent advantages of gravity as an ideal testing medium are 
evident in the increasing adoption of automatie weighing de 


vices for testing products ind materials in ill branehes of in 


dustry 


Consider some of. the irlou device en 
ploving the pendulun principle that are nov 
in widespread use. For example, many arti 
cles, such as roofing materials, rubberized 


paper and the like, are 


fabrics, wall board, 
manufactured in the form of a continuo 
sheet. It is essential to maintain uniformity 
Prior to the ippearance of precision automathe 
weighing equipment, such uniformity depend 


ed largely on thre experience of the op rator 





ind rule of 
thumb” che 


Actual test 


i\ to euttir 
le nd 


measurin il 


tmp 


micrometers, ofr 
even only weigh 


ng a completed 
roll \ toler 
mee frequent 


exceeded 5 
ppare nt 


that none. of 


it l I 


these method 
insured con 
tant regularity 
of the product 
Naturally the 
regularity of the material would be reflected by its weight. The 
idoption of a checking device constructed on the pendulun 
principle rectified such tolerances. With such an “auto-cheel 
device, testing is at the same time both automatic and accurate 
A sheet of material is laid over three rollers. It is a scientific 
fact that the weight of the material will be distributed over the 


Fig. 2. This continuous weighing scale on a paper machine at the mill of the Byron Weston Co., 
Dalton, Mass., affords a typical example of precision automatic weighing equipment as a continuous 


check on sheet materials during processing. 





ee 
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three rollers as follows: 4 of the total weight will be supported 
by the middle roller. The 
and is 


by each of the outside rollers and % 
middle roller is mounted on the weighing mechanism 
the weight or load element of the device. The reading of the 
device is the weight of the middle two yards of material. The 
load, represented by the desired weight of the inaterial being 
made, applied to the roller is counterbalanced by an appro 
priate beam and poise. Then a pendulum—equipped with a 
pointer traveling over a chart any from 
the predetermined correct weight. In the use of this scale, it is 
desired to know only whether the material being manufactured 
This device is 


indicates variation 


is lighter or heavier than the established weight 
equipped with a predetermined weight chart having a 
line and “over” and “under” graduations on either side. The 
beam is graduated so that the poise may be set to the weight 
desired for the material being manufactured. Then the indica 
tor will point to zero only when the material of the proper 
weight is passing over the weight roller. Such a device may be 
placed right in the production line and gives immediate notice 
of any variation from the predetermined weight standard. This 
auto-check weighing mechanism instant warnings of 
variation from standard weight, eliminates waste by avoiding 
overweight and sampling, and improves the quality of the fin- 
ished product by obtaining greater uniformity. See Figs. 2 
and 4. 

The automobile industry also has found testing devices con- 
structed on the gravity principle of great aid in securing more 
parts. Manufacturers have long tried to eliminate 


ZeTO 


gives 


uniform 
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Fig. 3. The wind tunne 
force-measuring equipment for 
aeroplanes at Langley Field 
automatic scales may be sex 
of the framework. 





their 
tion is eliminated 
the 
motor. Such vibrat 


vibration in 
mechanical b 


by moving parts 
reciprocating or 1 
which are mec 
balance, creates 
forces within the | 
of the most import 
tive forces set up 
proximately as th 
the speed of the 1 
Hence it is 
the reciprocating 
parts, such as pist 


nece 


same weight and 
gravity. Now 
weighing device 


pistons into sets 
weight and can standardize pistons to one weight 
The piston classifying device is usually balanced 
piston of the correct weight; so that the indicator i 
the center of the chart. It may be balanced, how 
graduation to suit the user. Pistons to be tested 
successively upon the piston rack and all those that 
same reading, either to the right or left of the 
placed together to form sets. Hence an engine built 
from the same set or bin will have its main recipro 
mechanically in balance. Some manufacturers desir: 
their pistons of the same weight. This too may be a 


lating to it is that F 


Virginia, fF 
t the bor 


er 


by a similar weighing device. The chart is marked ij 
The indicator is balanced on the center position by m« 
master piston and the variance in weight of the other | 


can be read directly from the chart. By means of 
weighing mechanism, the weight of the chips ma 
overweight pistons is shown, thus allowing the oper 
the piston down to the standard weight in one cor 
simple operation 
gravity balancing thus allows automobile manuf 
achieve perfect balance in their pistons. 

Likewise automatic weighing equipment is inval 


Adoption of the fundamental pri 


} 


industries where it is necessary to determine the moistur 


tent in materials, for instance, lumber. It is a simple 
moisture content can be expressed in terms of weight 
more important fact is that such moisture 
easily, quickly, and accurately obtained by employ: 
proper type of weighing device. One up-to-date t 
for this purpose makes use of a fan type scale (Fi 
accommodates test pieces of lumber ranging fro 
ounces in weight. On the front of the scale are t 
500 graduations each. A pan providing the varial 
necessary in the operation is suspended from the b« 
lower poise to hold the test pieces of lumber. A 
placed on the pan, and the scale indicator will move 
of the scale chart. When it comes to rest, the ope! 
the number on the index line, for example, 457. The 
on the two beams are set at 457. The sample is rep 
pan; again the indicator moves to the right side « 
The indicating line will then coincide with the ze: 
one of the percentage lines of the scale chart. 1 
this percentage line is noted, in this case, D. The | 
ber is then dried. To find the moisture content pre 
ing, the poises on the upper and lower beams ar 
The piece is then placed on the scale platter, and i 
line D is noted. If it reads 14, the moisture was 
drying. When it is necessary to reduce the moist 
of an entire batch of lumber from 14% to 5%, fre 
may be made with the sample piece. When the indi 
ters 90%, the amount of moisture removed from 
5% moisture remains in the wood. Kiln operations 
justed to this amount. If desired, the device may 
top of a drying kiln with a wire extending into it. ( 


content 


and automa 


ting fy) 
MSie 


it 


———__ 














———_ 


tunne 
lent for ¢ 
| Field Virginia 
be see 


——— 
heir \ 
ted | } 
il ba t 
bration, prod 
rts rs 
or To 
mecha Ca 
ites destr 
the machine 
port t fact 
that the de 

Up Increase 
s the quare 
he mo in 


itor is flu 
howe | 
sted are 
se that give 
the couter. 
uilt wit! 
Ipror iting 
lesire to 54 
be accom] 
arked in gr 
n by means 
he othe r pist 
ins of a se 
machined 
operator t 
ie complete 
tal principl 
anufacturers 


nvaluable 
e moisture 


mple trutl 


weight. But t 


content ca 
yloyment 
> testing ce 


(Fig. 1 


——_ 


and automat), 
esting fyi). 


at the better 





a er 


4. ‘‘Auto-check’’ weighing device at 
Fabrikoid piant, Fairfield, Conn. Gives 
warnings of variations from pre-deter- 
is in continuous weighing of 


Fig. 
dy Pont 
instant 


ned 
weet materials. 





test piece is placed. The up- 
yer and lower beams are set at 
the proper place. In this way, 
the progress of the drying op- 
ration can be accurately noted 
tall times. Hence adoption of 
. fundamental weighing princi- 
le results in advantages hith- 
orto unobtainable in the lumber 


ndustry. 

\ specific example where 
oper weighing equipment has 
produced revolutionary results 
s the Langley Field Air Tun- 
elin Virginia. Here scales tell 
the government what happens 
to an aeroplane when a hurri- 
me of wind, sixty feet high 
by thirty feet wide, traveling at 
115 miles per hour, shot by fans 
driven by two 4000 H.P. mo- 
tors through the largest wind tunnel in the world, strikes it. 
It is scales that give the figures. Here again such results are 
tained by scientific utilization of fundamental weighing 
principles. An aeroplane is mounted on a floating structural 
steel frame which is supported by six automatic pendulum 
type scales equipped with printing mechanism. Three loading 
struts rest on the mechanism of three of the scales, thus indi 
cating lifts or pressure. Lateral movement of the ship endwise 
 sidewise is transferred to other scales, one to indicate the 
end drag of the plane and two indicating the side force. The 
three scales which support the vertical load show the lifting 
power of the plane at the various velocities at which the air 
is forced through the tunnel. These scales also indicate the 
torque required to turn the propeller at various speeds. The 
one scale, which holds the platform from moving endwise, in 
dicates the drag or the amount of power required to hold the 
plane stationary when the wind moves at a velocity equal to 
the speed the plane would move through the air. It also shows 
the excess or deficiency of power in the aeroplane engine to 
wercome the resistance of air at certain speeds. The scales 
vhich hold the platform from moving sidewise indicate the 
force of the air against the side of the plane in turning. In all, 
thousands of determinations can be made such as lift, drag, 
pitch, rolling and yawing movement from which the various 
forces in the aeroplane members can be ascertained to deter 
mine the strength in the component parts of the plane. The 
scales are equipped with a ticket printing device which is 
highly important in securing accurate results. In any test, at 
the moment when the operator wants to take the scale reading, 
he presses a button at a central point, and the actual indication 
of each scale at that instant is recorded on a printed ticket 
\s mentioned, the weighing equipment installed at Langley 
Field allows the government to gain an accurate knowledge of 
ieroplane performance under all types of flying conditions. 
Such knowledge is impossible without automatic weighing 
equipment. 

An article of this type might continue indefinitely, pointing 
out the advantages of weighing equipment and weighing de 
lees to modern industry. Suffice it to say in conclusion that 
today precision automatic weighing equipment is enjoying 
ever-increasing acceptance because it gives in many instances 
curate findings not otherwise obtainable. 
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The Bristol Company’s New York office was moved on May 1 


to the Daily News Bldg., 220 E. 42nd St. District Manager 


C. W. Williamson continues in charge, assisted by 6 application 
ind service engineers. 
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Harry Hudson Cutler, electrical inventor and founder of the 


Cutler-Hammer Co., died on May 20 at his Miami home. 
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The ENGINE INDICATOR 


By KALMAN J. DeJUHASZ* 


MEAN PRESSURE INDICATORS 

Although the indicator diagram is useful for many 
other purposes besides the determination of the mean 
indicated pressure, yet in numerous instances (for ex 
ample for testing the effect of changing the fuel, shift 
ing the phase of ignition, etc.), this latter quantity is of 
the chief interest. 

For this reason several efforts were made to develop 
an instrument which would give directly the indicated 
mean pressure, without the necessity of taking and plani 
metering the diagram. Although few of these instru 
ments have been developed, up till now, beyond the ex 
perimental stage, yet they merit a brief description in 
view of the interesting principles involved. 

If a space of variable pressure is brought into com 
munication with a pressure gage having a high inertia 
of moving parts (i.e. long natural period of vibration in 
comparison with the period of the pressure change ), then 
these latter are unable to follow the rapidly changing 
pressures and assume a position of rest corresponding to 
a certain mean pressure. The same effect is accomplished 
by an intensive damping, for example by means of a 
restricted opening between the tested space and the 
pressure gage, or by means of a dashpot. This mean 
pressure will be, however, a time-average of pressures: 

St; pdt 
geet = 


and not the quantity understood under the term of indi 
cated mean pressure, which is a stroke-average of the 
varying pressures: 

® pds 


s 


Pi 


Nevertheless, in a given type of engine, if the engine 
is working regularly, the time average of pressures fur- 
nishes a measure of the load on the engine. The correla 
tion between the time-average and the stroke-average of 
pressures can be found by experiment for a given engine, 
by means of taking pressure-time and pressure-stroke 
cards, and plotting the indicated mean pressure as a 
function of the time-average of pressures at different 
loads on the engine. In Fig. 109 this procedure is shown. 
The plot is approximately a straight line, having a char 
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Fig. 109. Correlation between pressure-crank angle and pressure-stroke diagram, 
showing linear function between p, (mean pressure on crank-angle basis) and p; 
(mean pressure on stroke basis). 
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Its Design and Theory 


(Continued from May 
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Fig. 111. Principle of Wimperi 
pressure indicator; Fig. llla (beips 
actual construction of instrument 











acteristic initial point and a characteristic slop 
given type of engine. It has to be emphasized, how: 
that this relationship holds good only as long 
original engine conditions (spark setting, fuel inject 
timing of an internal combustion engine, or the adn 
pressure of a steam engine) do not change, or it 
original valve setting does not become deranged. |) 
words by this method the indicated mean pressur 
measured as such, but only by inference. 

The so-called Pimeter of Dr. Jos. Geiger I 
& Michels) is based on this principle. (See Fig 
The pressures act on a spring loaded piston—s 
a normal indicator piston and spring assembly 
displacement of which is communicated to a point 


ing above a graduated dial. The displacement 
piston is proportional to the time-average of press 
but the dial is calibrated to show the corresponding 
dicated mean pressure of a given type of eng 
steadying means both damping (a restricted ori! 
inertia (a heavy flywheel) are employed which 1 
instrument usable from a lowest speed limit of 
upwards. This instrument has proved useful for 1 
test purposes, especially for checking the equalit 
distribution in multi-cylindered engines. 

The true indicated mean 
mined from the pressures alone, but the pist 
or crank angle phase, at which the pressures o 
has to be taken into consideration. 

The mean pressure indicator of H. E. W 
makes use of the fact that the indicated mea 


{ 
ne Vy 


pressure cannot 





“= The Wimperis Mean Pressure Indicator. The 
March 2, 1923, pages 238-239 

Geiger. Mitteldruckindikator. Zeitschrift des 
genieure, Vol. 70, April 10, 1926, pages 509-51 
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ind the mean specific (i.e. per unit of piston area) 
ygential force 7 acting upon the crankpin are in a 


relationship to each other: 


jefinite 
or p; SOT TT; 
P; T Ty 
[he mean specific tangential force can be defined: 
cu teen 
a‘ rda 
da . . 
Denoting it w angular velocity of the crank 
; : 
Dar 
shaft, and l time of one revolution, it can be 
; ra) 
written: 
| ] 
tT ~f rdt 


TJ, 
[he mean specific tangential force is, therefore, a 
time-average of the varying specific tangential forces, 
nd as such, it can be determined with the aid of a force 
measuring device of sufficiently low natural period of 
vibration. 

In the Wimperis indicator (schematic sketch: Fig. 
111) the pressures act upon an indicator piston A and 
the resulting force P is communicated to a bar D pivoted 
ound its middle, by means of a long connecting rod. 
(. The point of application of P on the bar is oscillated, 
by means of a positive drive from the engine, in such a 
inner that the leverage of P on the bar D is at all 
tines proportional to the leverage of the connecting rod 
force of the engine. For this reason the torque on the 
ur pivot will be proportional to the torque on the engine 
rankshaft. Under the influence of the time-average of 
this variable torque the bar D is deflected against the 
which 
latter carries a pointer moving over a calibrated scale. 
A layout of the apparatus is shown in Fig. 11 1a. 

The mean pressure indicator of E. Schimanek”* devel 
oped in the Hungarian University of Technical Sciences, 
Budapest, is based on the measuring the torque of a 
miniature the measuring 
evlinder space of which is brought into communication 
with the engine cylinder to be tested, and the crank 
shaft of which is driven in unison with the engine crank 
shaft. The torque is measured by means of an epicyclic 
gear dynamometer. In two readings the no-load torque 


spring force acting on a heavy inertia wheel F 


engine—called engine—the 


and the load-torque of the measuring engine are deter 
mined and their difference gives the indicated torque 
which is proportional to the indicated mean pressure of 
the engine. 

The instrument is shown schematically in Fig. 112a. 
If the cylinder space a of the measuring engine is 
brought into communication,—by means of the three-way 
cock—with the atmosphere, and its piston is oscillated 
-by means of the planet-gear f, d, e, and the adjoining 
crank-drive—in unison with the engine piston, then the 
no-load work produces a torque on the lever h, in which 
the middle-wheel d of the planet gear is pivoted. This 
torque can be measured by means of the pressure gage 7 
Fig. 112b) which registers a pressure: p;. In order to 
avoid even a minute displacement of the lever arm h 
and thereby a disphasement of the drive) the lever h 
can be arranged to actuate a piston valve k (Fig. 112c) 
which admits oil under pressure from the reservoir | into 
the pressure gage m. If the lever force diminishes, the 
piston-valve is displaced to the left and oil passes out 
from the pressure gage into the atmosphere, until the 
pressure in the gage sinks and the piston-valve k, to- 
gether with the lever h return to their respective posi- 
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Principle of Schimanek's mean pressure indicator: a 
ing cylinder; b piston; c three-way cock; <, e«, f, planetary gearing; 
connected to engine; \h 
gage; k_ piston valve; /[ 
return spring. 


lever for transferring of force to pressure gage; i 
pressure 


reservoir; om oll space for 








Fig. 112d. Actual construction of Schi 
manek’s mean pressure indicator for a 4 cylin 
der engine; c,;, Co, C, and cy, the 4 measur- 
ing pistons oscillating in d,, do, dy and dy 
cylinders which are in communication with the 
sngine cylinders; e« and j drive from engine 
shaft which is communicated to flywheel |; 
through rollers engaging with helical slots, 
h ; k oll space of piston valve; b, and b 
rocker arms with which the pistons are kept 
in contact by means of horse shoe-shaped 
spring a. 


conside re d 
lever h 


position of rest, corresponding to that position of the 


reservoir l can he 


for bringing back the 


rest. The 


servomotor 


tions of 


pre ssure 
as a into its 
middle wheel d at which the measuring piston is exactly 


in phase with the engine piston. 


In a second measurement the measuring evlinder is 
brought into communication with the engine cylinder 
under test and another reading is taken: p.. The two 


lever-forces so obtained arte opposite to one another, but 


on the pressure gage there will be always a positive pres 
sure produced, owing to the action of the spring n. 


The indicated pressure in the engine can he 


p ( p p 
a ( d Dy 
y d ) A 


] eat 
ever ratio 


t Xpre SS¢ d: 


where: ( 


In this equation is the shown on the 
Y 

and dy, are the 

piston and the piston valve respectively; D7 


is the 


diameter of the indicator 


is the pit h 


drawing: d, 


circumference of the wheel e and s stroke of the 
indicator piston. 

Figs. 112d shows a unit intended for indicating all 
the cylinders of a four evlinder engine, which conse 
quently has four pistons acting upon one common cr ink 
pin, by means of rockers b and b.. In this design the 
function of the lever h is performed by helical grooves 
in cooperation with the rollers h, between which an axial 


force is brought into play which actuates the piston 
valve. The drive from the engine is transmitted by means 
of the 

the flywheel shaft. permitting in axial displaceme nt of 


the latter. 


gear i in cooperation with a wide tooth wheel on 
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ontrol of Fractional-Horsepower Motors 


By F. L. SPANGLER* 


Continued from May issue) 


Magnetically Operated Reversing Switches 

Phe magnetic reversing switch, on the other hand, provides 
no voltage protection that 1s, when the switch opens because 
of a temporary loss of line voltage, it does not reclose upon 
return of voltage until either the “Forward” or “Reverse” 
push button is pressed. Connections of this type of switch for 
series-wound and shunt-wound motors are shown in Fig. 18 
The scheme of connections for reversing switches with 3 poles 
is shown in Fig. 19. 

It is important with reversing switches to prevent the closing 
of one switch until the other is fully open, since with both 
switches closed at the same time, the line would be short 
circuited. Therefore, in addition to electrical interlocks sup 
plied with these switches to prevent the hold-in coil of either 
switch from being energized except when the other switch is 
fully open, these switches are also mechanically interlocked 
so that it is impossible for both switches to be closed at the 
same instant. 
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Fig. 18. Scheme of connections for switch ia 
shown in Fig. 20 when used for controlling a.c. OQ 
and d.c. commutator type motors. 
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Fig. 19. (right) For starting and reversing 3- 
phase squirrel-cage motors, switches must have 3 
poles if all the motor leads are to be opened. 


rhe reversing switch shown in Fig. 20 has two double-pole 
magnetic switches mounted back to back with a horizontal inter 
locking pin between them. When the switch on one side closes, it 
pushes the interlocking pin forward against the arm of the 
opposite switch. If the opposite switch is already closed, the 
interlocking pin cannot move forward and the first switch 
remains open. If the opposite switch is not closed, the inter 
locking pin can slide forward and permit the first switch to 
close. 

Magnetic reversing switches may be controlled by push but 
ton master switches. When the motor is operated for only 
. few seconds at infrequent intervals, control can be had by 
using a “Forward” and a “Reverse” button, in which case the 
motor operates only as long as one of the buttons is held down, 
ind as soon as the button is released the magnetic switch opens 
ind disconnects the motor from the line. This is equivalent 


“Industrial Engineer, Allen-Bradley Co. 





Fig. 20. This reversing switch consists of 2 magnetic switches mounted back 
to back and controlled through push buttons, limit switches, reversing drums, or 
other types of pilot devices. One of these switches provides forward direction of 
rotation and the other provides reverse direction. 
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Fig. 21. Push--button pilot control station for the 
control of magnetic reversing switches like that shown 
in Fig. 20. 


to 2-wire control, and the hold-in cir 
cuit with interlock is not required on 
the magnetic switches. 

Where the duration of operation of 
the motor is longer, the master control 
station is furnished with 3 buttons de 
signated “Forward,” “Reverse,” and 
“Stop,” as shown in Fig. 21. The dia 
gram of connections of a magnetic re 
versing switch operated by a three 





diagram includes auxiliary control through two li 
which type of control has many different applicati 
connection with a device for opening and closing d 
ample, the push buttons can be designated “Close,” “Oy 
“Stop.” When the door is closed it opens one 
switches and when the door is fully opened the 
switch is open. The use of the limit switches 
protection against overtravel of the door. If the d 
fire-proof type and is a part of a fire wall, a device 
the heat or light from a blaze can be made to clos¢ 
the closing of a contact which connects terminal C1 
nal C2 (see Fig. 22), thereby causing the “Forward” 
switch to operate. 

If it is desirable to operate the door from eit 
master push-button stations must be provided in 
together as shown in the diagram in the upper 
corner of Fig. 22. These switches can be installed 
rooms. 

When the motor is operating, and its direction 
is changed by pressing either the “Forward” or “Kk 
button, the button performs two functions. As thi 
pressed in, it first opens the circuit to the hold-in « 
closed switch, causing the switch to open; and when t 
is completely in, it completes the circuit to the | 
of the other switch, causing that switch to close. 1] 
is provided with an auxiliary contact in series with | 
coil of the other switch. These auxiliary contacts p 
electrical interlock already referred to and make it 
to energize the hold-in coil of the other switch it 
switch is closed. The push-button station, like the pu 
used with all magnetic switches providing low-voltage 
tion, is of the momentary-contact type. Each switcl 
hold-in contact so the switch when once closed remai 
until the button controlling the other switch is pre 
“Stop” button is pressed. 

Fig. 22 also shows the simple scheme of connect 
where a 2-button master control station is employed 
type of control, like that already described, can be connect 
for operation from two or more push-button statior 
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Fig. 22. Diagram of connections of control circuits for magnetic reversin’ 


switches and push-button stations. 
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vit between the reversing switch and the motor. The con 
ction diagram of such a control is shown in Fig. 23. 


Fig. 23. Where load conditions do not per- 
mit across-the-line starting, an automatic 
starter of the resistance type can be used in 
connection with a reversing switch for start- 
ing, stopping, and reversing the motor. 


Fig. 24. Typical face-plate-type rheostat for 
starting fractional horsepower motors. 
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Reduced-Voltage Starting 


[he simplest resistance starter is a face-plate type of rheo 
tat, in Which a hand lever is moved over a series of contacts, 
thereby cutting out successive steps of resistance as the motor 


mes up to speed. This rheostat is inserted in series with the 
motor armature and the connections are such that the shunt 
feld is energized as soon as the contact arm is moved to its 
first point. Thus the motor field is maintained at its full 
strength as the motor comes up to speed, thereby causing the 


motor to develop its maximum torque. The connections of a 
face-plate starting rheostat are shown in Fig. 24. By employ 
y a spring-return handle and a_hold-in coil connected in 
series with the shunt field, the lever automatically returns to its 
“Of” position should the line voltage fail or if the shunt field 
is opened. This latter protection is necessary for shunt and 
compound wound moiors, since an open field winding would 


result in a dangerous speed. 


Many manufacturers and users of motor-driven equipment 
ind it expedient to take all responsibility for the proper accel 
eration of motors away from the operators of the machine. 
Hence, the face-plate type of starting rheostat which was in 
common use 10 years ago for starting fractional-horsepower 


Fig. 25. Automatic resistance-type 
starter for small d.c. motors. The re- 
sistance units are mounted at the top 
ind the overload relay at the bottom 
of the panel. The switch on the right 
tleses first, starting the motor with 
resistance In series, and a few seconds 
later, the switch at the left closes 
— the resistance out of cir- 


motors has been largely 
supplanted by the auto 
matic type of starter con 
sisting of a line switch 
and an accelerating switch, 
both magnetically oper 
ated, as well as a timing 
relay and a resistor, to 
gether with overload re 
lays. A starter of this type 
for use with small d.c. mo 
tors is shown in Fig. 25, 
in which the accelerating 
switch and timing relay are 
combined into one device 
consisting of an oil-filled 
dashpot with a plunger ac 
tuated by a shunt coil, and 
overhead contacts which 
close when the plunger 
reaches the end of its 
stroke. The wiring dia 
gram of this switch, con 
nected for control by a 
pressure switch, float 
switch, or other type of 
two-wire pilot device, is 
shown in Fig. 26. This 
switch can also be used 
with 3-wire control through 
push buttons to give no 
voltage protection. 
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Fig. 27. The graphite com 
pression type of starting re 
sistor is easily adjustable for 
resistance values to suit the 
starting load requirements 


Fig. 26. Connection diagram of automatic 
starter shown in Fig. 25 for the control of a 
compound-wound motor through a pressure switch 
or other 2-wire pilot device 


When the control circuit is closed, the starting switeh elo 
ind connects the motor to the line through the starting resi 


tor. At the same time, the solenoid of the accelerating switel 
is energized; and after a predetermined time, depending on 
the setting of the dashpot mechanism, this switch clos« ind 


shunts the resistor out of the motor circuit. When the control 
circuit is open, both the starting and accelerating switch ire 
de-energized, and they open and disconnect the motor from th 
line. One side of the shunt and series field is always connected 
to the line, and therefore a disconnect switch must be added 
to open this lead if complete disconnection of the motor is de 


sired. 
Resistors for Motor Starting 


The starter shown in Fig. 25 is equipped with a graphite con 
pression resistor similar to that shown in Fig. 27. This resistor 
consists of 2 parallel columns of small, hard graphite disk 
and its resistance can be varied over a wide range of value 
by applying pressure to the disks through the pressure plu 
shown mounted on the left of the resistor. For any given in 
stallation, the pressure plug is adjusted to give the proper 
value of resistance to suit the characteristics of the startir 
load. The motor and line terminals are shown on the right of 
tarter 


panel gives reliable overload protection to the motor during 


this resistor. A thermal type of overload relay on thi 


starting as well as while running. 

Resistors used for motor starting are in circuit only durin 
the brief starting period and are shunted out of the circuit 
during the rest of the time the motor is operating. At the in 
stant of starting the motor, the resistor is usually cool, but if 
heats up while the motor is accelerating because the starting 
current passes through it. The electric energy it absorbs during 
the starting period is dissipated in the form of heat. After thi 
motor has attained full speed, the resistor is short-circuited, 
thereby shunting the motor current around the resistor and 
allowing the resistor to cool off. 

If, however, the motor is started and stopped frequently, 
the resistor may overheat. When starting is frequent, the re 
sistor must have a higher heat-dissipating capacity than other 
wise would be necessary. Therefore, resistance-type starter 
are given duty ratings which should not be exceeded in ser 
ice. These ratings are expressed in terms of length of startin 
period and frequency of starting. For example, a starter com 
plying with American Standard Resistor Classification No. 15 
is designed for not greater than 150% norma! current inrush 
and a 15-second starting period every four minutes for one 
hour. This, as well as other American Standard Resistor Classi 
fications, is based on a maximum room temperature of 40° ¢ 
without artificial ventilation of the resistor. Room temperature 
are seldom as high as this, so ratings based on these classifica 
tions are quite conservative. 


© @ @ 


Joseph Weidenhoff, Inc., 4344-58 Roosevelt Road, Chicago, 
has taken over the exclusive distribution to the automotive 
trade of the Moto-Vita Combustion Indicator (made by the 
Moto-Meter Gauge and Equipment Co., ‘Toledo, Ohio), a de 
vice for ascertaining the combustion efficiency of the modern 
high-speed, high-compression type engine 
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Dial-type Flow Indicator 

Dial and Mercury column types...These 
Indicators are applicable for indication 
of flow-rates of water, oils, chemicals, 
air, gas and steam under wide range 
of conditions 

Maximum W.P.-Dial type 250 Ibs. 
Maximum W.P.—Mercury type 2000 lbs. 


Both types used with MJL Orifice and 


Flanges...W rite for complete literature. 


MOREY & JONES, Lid. 


Manufacturing Engineers 
923 So. Hemlock St., Los Angeles, Cal. 








MANUFACTURERS’ 
LITERATURE 


In this department we each month list 
the printed matter issued by manufacturers. 
Unless otherwise noted, any of the items 
listed may be secured free upon applica- 
tion to the issuing firm. Manufacturers who 
have not yet sent in their printed matter 
are invited to do so. 





\l15 General Catalog with Brewery 
Supplement. An impressively bound set 
‘taling 126 pages, the new supplement 


I nex classified by applications. C 
T agilatue Mfz. Co., Brooklyn, N. Y 


(116 Phote-Relay. Circular on beam 


projector, relay and “Unilet’ used not 
only for counting and other on-and-off 
ipplications but for high temperature 
measurement. Argus Electric Co., St 


Charles, Ill 

\ll7? Brewer's Optical Instruments. 
Bulletin on yeast culture microscope 
ind dipping refractometer Bausch & 
Lomb Optical Co., Rochester, N. Y 

\1L8S Magnifiers and Readers. 32- 
page catalog on general-purpose, 
watchmaker's, student's, sport and 
other glasses. Bausch & Lomb Optical 
Co., Rochester, N. Y 

\119 Teolmaker'’s Lathes & Acces- 
sories. 8-page Circular No. 9$-G_ de- 
scribes latest models. South Bend Lathe 
Works, South Bend, Ind 

\120 Filter Paper. 6-page folder on 
Munktells Swedish Filter Paper. E. H 
Sargent & Co., Chicago 

A121 Bacteria Count, Folder on the 
Stone bacteria colony counter and Uni- 


versal microscope lamp Bausch & 
Lomb Optical Co., Rochester, N. Y 


\122 Adjustable Orifice. Folder on 
variable-orifice primary metering ele- 
ment. Bailey Meter Co., Cleveland, O 

(Continued on Page 122) 
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Flow Measurement 
and Control 


By M. F. BEHAR! 


CHAPTER XXIII 
POSITIVE METERS 


(Continued ) 


8. Positive Gas Meters—General Considerations 


(Continued from May) 


(e) Low Pressure Flow Provers 

These devices are themselves metering elements—in fact, cor 
of the head class and orifice type—and some metermen call them “{ 
but they are designed for use when discharging to atmosphere a 
practice, they are only used as provers. (They are preferably knov 
the designation “flow meter” being reserved for service mete 
responding primary elements.) 

The term “low pressure” is used to designate that type of flow 
in use employs an absolute pressure on the upstream side of the orit 
more than 1.89 times the absolute atmospheric or downstream pri 
type of prover in which the sar im absolute pressure is more tha 
downstream absolute pressure is known as the “critical 


dealt with in Art. (f). 
Hole T ypes 


Early forms of low pressure flow provers consisted of mere 


Multiple 


plurality of holes in one or more sides, each hole having a rem 
These boxes were made into various shapes. One shape, which 
most popular, is a truncated cone with about twenty 1/2” holes 
Resembling a funnel, it was called a funnel meter. (This nam 
even the modern single concentric orifice flow prover is called a 
in some quarters, in spite of the facts that it is not funnel shap 
it is not used for metering.) 

The theory of the multiple-hole prover is that the volume of 
gas discharged to atmosphere 7a second is directly proportional to t 
of unplugged holes of equal size, provided — the following fa 
constant: (1) pressure on meter and hence in prover box, (2) 
pressure, (3) gas temperature, (4) specific iba of gas. 

In order to simplify the procedure and avoid extra calculations, t 
of using this type of prover usually consists of determining (2) and (4) 
a test, of reading (3) from time to time, and of so regulating the fl 
(1) will not only be constant but will be exactly that r 
ft. per second through one standard hole 
other even figure. A sensit 


pressure 
cause a discharge of 1 cu. 
per second through 5 holes, or some 
column manometer is the only instrument that has to be watched 

This requires, of course, that the pressure corresponding to the | 
second discharge through one 1/2” hole be given. The industry 
used the equation 

BX G 
Pp : 
0.0138 & T 

in which p is inches of water, B the corrected barometer reading 
mercury, G the specific gravity referred to air and T the temper 
abs.; and numerous tables have been printed to relieve meterm 
mathematical work. For years the procedure just described, and 
thereof, have been used with fair satisfaction, and are still “good : 
detecting very fast or very slow meters. 

The coming of accurate meters for industrial service has made t 
hole prover somewhat obsolete. The trouble is that accurate result 
obtained without including the velocity of approach factor. As 


Part Six of The Manual of Instrumentation 


Editor, Jnstrument 





ent 


ajained in Chap. XXV, this means that the simple formula given above cannot 

» relied on. In other words, pulling holes in and out varies the approach 

tor, so that (1) the sum of the given discharges does not equal the actual 
tal discharge, and (2) the coefficients vary with the particular holes. To put 
+ in another way, two “1800” holes seldom give “3600” and each “1800” 

ie would pass a different rate depending on which other holes were being 
oulled out. 

In addition to uncertain effects with different combinations of holes, th 
joes of the holes are hard to maintain in good condition and errors creep in 
-om this cause. Finally, the effects of varying wind velocities on the discharg: 

m introduce one more element of uncertainty. 

Single Orifice T ype 

This consists essentially of a long straight tube in two sections, a set of 
sterchangeable orifice plates, and provisions for accurately measuring the gas 
oressure and temperature. Knowledge of the specific gravity is required but a 
vas balance is not part of the equipment. The prover is in fact a concentric ori 
sce meter differing from those discussed in Chap. XXV in that the differential 
cross the orifice corresponds to the upstream pressure. Most readers could 
make a prover of this type out of odds and ends, but the author strongly rex 
mmends against such practice except where accuracy is not required. Inasmuch 
3 a meter prover is desired to be more accurate than the meters to be calli 
rated, and inasmuch as modern industrial positive meters can be accurate to 
within 0.5%, it pays to use one of the available makes of provers embodying 
seful refinements resulting from specialized experience 

The prover is either attached directly to the outlet of the meter, where it 
is possible to cut out of service the meter to be tested; or in case where it is 
sossible to by-pass the meter (and industrial meters are preferably installed in 
this manner) attach the prover to a test tee directly at the outlet of the meter 
to be tested. A small orifice in the coupling or between the flanges of the prover 
should be used for the check rate test. For the open rate a larger orifice is then 
sed, Precaution should be taken that there are no leaks in any of the fittings 
between the inlet of the meter and the gate at the outlet of the test tee. Also, 
there should be no leak in the outlet gate causing a back flow and an erro 
nthe test. Either a plug valve, or two gate valves with a release to atmospher 

tween them, should be used on the outlet of the test tee for a complet 

it off. 


An assortment of orifice plates of various sizes from Ye up to 6, 10 the insidk 


with its standard rate, i.e., the rate with standard pressure maintained in the 
prover when atmospheric pressure and gas temperature and gravity are stand 
ad. Tables are provided whereby the user can compensate or correct for 
divergences from standard conditions not under his control. All the meterman 
need do, after properly attaching the prover, testing for leaks with soapsuds, 
tc., is to consult tables (or curves) and adjust the water pressure accordingly 
A good stopwatch makes it possible to shorten the duration of each test 
Wherever a meter is to be proved at as many rates as there are orifices, this 
saves much of the time the meter is out of service 

Perhaps the most important part of the outfit, however, is the manometer 
Inasmuch as the usual standard pressure is 4” of water, a precision grad 
nstrument is required. The connection—particularly the tap where the prover 
pressure is taken off—should be such that the true static pressure is measured, 
ind that no velocity or kinetic effects introduce errors 

The usual proving procedure consists of following the directions and com 
paring the stopwatch reading of meter registration of a given volume with 

h orifice time to obtain the error time for each orifice—that is to say for 
each flow rate or meter load. Generally, the check and open flows are found 
irst and the intermediate points later. Any meterman can do it. However, an 
ngineer equipped with an orifice flow prover and the maker’s complete tables 
ind coefficients, and capable of making his own computations, can use higher 
t lower manometer pressures and can therefore test industrial low-pressuri 
neters under conditions reproducing those of service. He can also apply Boyle's 
iw in cases where the pressure on the meter is more than that just ahead of 
the prover orifice—which is important in those cases because the meter under 
test is purely volumetric while the prover is inferential and hence affected by 


3 


3-58 shows the “Emco” Flow Prover and the “Emconometer” precision 
Water manometer (Pittsburgh Equitable Meter Co.), an outfit brought out in 
33. Among its features may be mentioned a correctly designed piezometer 
fg torm of pressure tap, which does away with velocity errors. The manome 


FOR BOILER CONTROL 
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HE BAILEY BOILER PANEL gives 

complete information for controll- 
ing boiler operation. It contains the 
Bailey Boiler Meter, a Bailey Fluid 
Meter with which is combined a Boiler 
Water Level Recorder, and a Bailey 
Multi-Pointer Gage. The operator 
has everything right before him to 
obtain the desired capacity and best 
efficiency at all times. Request 
recommendations for your boilers. 


PRESSURE GAGE 


Extremely accurate 
gages embodying 
the dead weight 
gage tester prin- 
ciple are available 
in several sizes up 
to 36” in diameter 
for indicating at re- 
mote points the 
pressure of steam, 





water,gas,etc. These 
gages can be used 
with any pressures and are particularly 
suitable for magnified ranges. Ask for 
Bulletin No. 70 


LONG DISTANCE INDICATOR 


Bailey Meter Selsyn Operated Equipment for 
recording and indicating pressure, tempera 
ture, draft, liquid level, etc. at any distance 
from the source is highly accurate and reliable. 
Described in Bulletin No. 110 


*e 


ADJUSTABLE 
ORIFICE 


The Bailey Adjustable 
Orifice is for use with 
Fluid Meter installations 
where accurate measure 
ments are desired over 
a flow range of as wide 
asl60tol. Ask for details. 


BAILEY METER CO. 


1041 IVANHOE ROAD 
CLEVELAND, OHIO 
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A123 Water Supply and Sewage 
Metering. 32-page catalog on complete 
line of meters for sewage treatment 
and water supply Bailey Meter Co 
Cleveland, O 

Al24 Portable Hardness Tester. 2- 
sheet bulletin on testing hardness of 
wire with the Duroscop. R. Y. Ferner 
Co., Washington, D. C 

A125 Pyrometers. Two folders on new 
line of thermoelectric pyrometers 
Mishawaka Industrial Instrument Man- 
ifacturing Laboratory, Mishawaka, Ind 

Al26 Miniature Steam Generators, 
i-page bulletin on laboratory steam 
generators Commonwealth Ele & 
Mfx. Co., Boston 

A127 Mereury Are Rectifiers. 16-pare 
Circular 1907-B on sectional steel-tank 
type rectifiers for railroad and indus 
trial uses. Westinghouse Elec, & Mfz 
Co., East Pittsburgh, Pa 

A128 Lead Testing Devices. 24-paxr: 
italog of load testing equipment for 
1.c. circuits, multirange a.c. indicating 
ammeters, phantom loads, etc. Western 
Electro-mechanical Co., Oakland, Calif 

A129 The Experimenter, Among arti 
cles in April-May 1933 issue is one b) 
ie I’. Field on “The Convenient Meas 
urement of C, R and L.”’ General Radio 
Co., Cambridge, Mass 

\130 Airplane Instruments. 6-paxr: 
circular on thermometers, pressure 
gages and new Triple Service Engine 
Unit. Consolidated Ashcroft Hancock 
Co., Bridgeport, Conn 

A131 Reeorder-controller. &-pagz: 
Catalog 2510 on the Controlograph for 
recording and controlling temperature 
or pressure Consolidated Ashcroft 
Hancock Co., Bridgeport, Conn 

A132 COs Recorders, Two bulletins 
on new stationary and portable models 
of 1 2- and 3-pen COs recorders. De 
fender Automatic Regulator Co., St 
Louis, Mo 

A133 Control Devices. 14 new loos 
leaf pages for the catalog of Automati« 
Temperature Control Co., Ine., Phila 
delphia 

\134 Humidity Control. Circular on 
new model open-contact low-voltage 
Humitrol. Lewis Air Conditioners, In¢ 
Minneapolis, Minn 

A135 Photomicrography. 8-page bul 
etin on low-power photo-micrography 
with Micro Tessar lenses. Bausch & 
Lomb Optical Co., Rochester, N. Y. 

A136 Bausch & Lomb Magazine. Apri! 
1933 issue contains an article on the 
Century of Progress Exposition. Bausch 
& Lomb Optical Co., Rochester, N Y 

\137 Temperature Control. Leaflet on 
extremely sensitive Beckmann ther 
mometer ty pe regulator. Hiergesell 
Hiergesell Bros., Philadelphia 

A138 Eleetrical and Industrial Instru- 
ments. Catalog “B" shows several new 
items such as Type TP-1 current trans 
former ind = short-circuit-proof am 
meters. Herman H. Sticht & Co., New 
York 
A139 Relays. Folder on “Dunco” re- 
lays Also circular on new hot wire 
time delay designed for delays from 1 
to 5 seconds. Struthers Dunn, Inc., Phil- 
idelphia 

\140 Telemetering and Totalizing 
Station Loads. 16-page Bulletin No. 874, 
on means for providing the load dis- 
patcher with continuous information on 
load conditions throughout the system, 
to facilitate load distribution in ordi- 
nary conditions, and to aid in control 
of emergencies. Comprehensive expla 
nation of the method employed. Leeds 
& Northrup Co., Philadelphia 

\l41 Solution Feeder. Loose-leaf en- 
gineering data sheets on chemical solu- 
tion feeding machine Phipps & Bird, 
Inc., Richmond, Va. 

A142 Taylor Rochester. April 19338 
issue runs to 78 pages and contains a 
number of meteorological articles. Tay- 
lor Instrument Companies, Rochester, 
. ¥ 

A143 D. C. Amplifier. Circular on im- 
proved d.c. amplifier equipped with 
string galvanometer., Alien B. DuMont 
Laboratories, Upper Montclair, N. J. 

\144 Oscillography Equipment. 4- 
page bulletin on cathode ray tube oscil- 
lographs and accessories. Allen B. Du- 
Mont Laboratories, Upper Montclair, 
N. J 





1145 Ohmite News. April 1933 issue 
includes engineering data on voltage 
dividers. Ohmite Mfg. Co., Chicago. 

Al46 Radice Instruments, ete. Data 
sheets on the “Multidapter,” on a new 
tube checker and on a new “Multi- 
tester.”’ Radio City Products Co., New 
York. 
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ter, a highly developed instrument, is mounted by means of a uniy 

which allows it to be leveled. It consists essentially of a tube of lar; 

(to eliminate any uncertain meniscus effects) attached to a small 

voir. When pressure is applied to the pressure tap on the reservoir ; 

will rise in the pressure indicating tube, but due to the small diameter of { 
reservoir, the level will fall by the amount of fluid drawn from the resery sU 
into the pressure tube. Since it is impractical to use a reservoir with a d 
large enough to eliminate any zero error due to the drop in the resery 
at the same time use a large enough tube, it is necessary to compensate for y 
this drop and this is accomplished by screwing the adjusting whee! t 7 
the reservoir until the water level in a “sight tube” (adjacent to th 

tube) returns to its original zero mark. A reading between the m 

the two tubes gives a true pressure reading. A slider is mounted o1 





rately cut scale divided in 5Oths, and a mirror is provided to elimi T 
of parallax. 
The American Meter Co.'s low pressure 2” flow prover is illustrated in | 
23-59 and 23-60 which are self-explanatory. Their 4” flow prover 
but 1s not furnished as a “kit” in a carrying case. 
‘1 
\ 
59 
SINGLE TUBE 7 


~~PRESSURE GAGE 




















im 


Iniversal 


arge diameter 


| Walter resey 
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> Meniscus 1 
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(f) Pierce Critical Flow Prover* 

This is the most suitable type of portable standard for testing high-pressure 
sitive meters under working conditions in the field where a small amount of 
as can be wasted into the atmosphere. If the proof of the high-pressure meter 
joes not change with changes in pressure (and it should not), the time required 
for the full circle reading of the proving hand index should be the same for 
any particular orifice and kind of gas, regardless of variation in pressure. In 
ther words, it is possible, with this prover, to test a meter at any particular 
odex rate, regardless of the variation in line pressure or atmospheric pressure, 
F the line pressure is 15 lb gage or more. 

All factors pertaining to pressure are eliminated. For example, a 4” orifice 
vill pass 800 cu. ft. of air per hour (index reading) if the line pressure is 
15 Ib, and likewise, the same orifice will pass 800 cu. ft. of air per hour (index 
eading) if the line pressure is 100 lb. The meter is tested under working 
sessure conditions by attaching the orifice to a connection close to the outlet 
‘the meter, without any restrictions between the meter and the prover. 

The theory is as follows: When any gas passes through a round-edge orifice 
and the down-stream pressure is less than one-half of the up-stream pressure, 
it is assumed that the velocity of each particle of gas at line pressure attains 
the velocity of sound. Based on this principle, the formula for obtaining the 
vorrect time for the passage of M cu. ft. of gas (index reading) through a 
meter and a critical flow orifice is: 


ty Mt, \ 


in which 
{y= correct time in seconds for M cu. ft. of gas (index reading) at line pres 
sure and line temperature. 
M = index reading. 
{, == time in seconds for 1 cu. ft. (index reading) of air at a 60°F. (obtained 
by calibration against a standard). 
520 = absolute temperature corresponding to 60°F. 
b, ==ratio of specific heats of air. 

-ratio of specific heats of gas. 
G=specific gravity of the gas. 
T absolute temperature of gas, °F. 

The quantity of air which passes through the critical flow orifice in a second, 
expressed in cu. ft. at the upstream pressure and temperature, 

9 - = in which 


a 
a 


t, = standard air time of the orifice in sec. cu. ft. 
N= factor for temperature, and ratio of specific heats (obtained from tables) 

If the standard air time of an orifice is 4.50 sec. and the temperature is 70 
the time for 1 cu. ft. of the air at line pressure and line temperature is 4.50 
990, or 4.46 sec. The quantity which will pass through the orifice in a second 
it line pressure and temperature is equal to 1 -~- 4.46, or 0.2242 cu. ft. 

If it is desired to express the quantity of gas a second in cu. ft. at base tem- 
perature, T, and base pressure, P, the above formula may be written 

PT, 
== ——, in which 

ta TNG,P, 
cubic feet a second at base pressure, P,, and base temperature, T, 
t, =standard air time of the orifice; seconds for 1 cu. ft. at 60°F 
abs.) 
P-absolute up-stream$pressure in the same units in which the base pressure 
is expressed. 
T=up-stream temperature in °F. abs. 
N=factor for temperature and ratio of specific heats, from tables. 
T, = base temperature in °F. abs. 
G;= factor for specific gravity of gas, from tables. 
P}== absolute base pressure in the same units in which the up-stream pressure 
is expressed. 

A small orifice is used for a test at a low rate of flow, and a larger orifice 
for tests at higher rates of flow. The table herewith gives the approximate 
index rates in cu. ft. per hour at meter pressure, for orifices of various diame- 
ters, also the approximate time required for the passage of 1 cu. ft. of air 
and time required for the passage of 1 cu. ft. of gas. This table is used to 
ketermine the sizes of orifices required for proof tests. A 0.500” orifice should 


(520°F. 


“Adapted from Diehl’s Positive Displacement Gas Meters and publications of American Meter Co 





Al47 Temperature & Pressure Con- 
trol. 8-page announcement and descrip 
tion of new Dubl-Response Regulators 
Taylor Instrument Companies, Roch 
ester, : ° 

Al48 Relays, Bulletin 361 on motor 
driven time-delay relays; Bulletin 


on “Agastat’’ pneumatic time-delay 
lay. Ward Leonard Elec. Co., Mt. Ve 
non, N. ¥ 


Al49 Comparator. Bulletin on new 
frictionless precision comparator elimi 
nating human equation. Precision Gage 
& Tool Co., Dayton, O 


A150 Industrial Weight Recorders. 
Catalogs M32, R32 and 132 on aut 
matic (printing) weight recorders f 
various industrial applications. Street 


er-Amet Co., Chicago 

Al51l Notes on Current Meters. |llus 
trated folder on latest models of Hoff 
current meters. Scientific Instrument 
Co., Berkeley, Calif 

A152 Combustion Control, Three new 
l6-page bulletins (in German) on boil 
er control systems and other regulatin 
devices. American Askania Corp., Ch 
CARKO 

Al53 Special Bargain Prices is th: 
sub-title of Stock Bulletin 48-000 Sup 
plement 1, listing hundreds of electri: 
instruments many of which are priced 
below production cost inactive item 
but in Ist class condition Westin 
house Elec. & Mfyz. Co., Newark, N. J 

Al54 Laboratory Supplies. 6-pas: 
bulletin on Sargent Quinhydrone Acid 
pH Meter; 8-page catalog of laboratory 
gas burners; leaflet on “Precision 
Solar Evaporator and various fittings 
KK. H. Sargent & Co., Chicago 


Al55 Draft Gages. \ descriptive 
folder on portable inclined tube draft 
rages and COs indicators, F. W. Dwy: 


Mfe. Co., Chicago, Il 

A156 Time Delay Unit. Bulletin P 38 
gives a detailed description of the Time 
Delay unit. Struthers Dunn, Ine., Phila 
delphia, Pa 

A157 Experimenter. No. 10, March 
1933 of this publication features the 
article, “Mixer Circuits that worl 
General Radio Co., Cambridge, Mass 

AlS8 Rotax Controller. Bulletin 
184 describes the “Rotax” electric 
operated controller with rotating eco: 
tacts used for temperature, pressure 
humidity and liquid level. The Foxbor: 
Company, Foxboro, Mass 

\159 Temperature Control Instru 
ments. No, 3000-c, a new 32-page illu 


trated bulletin describing in = detail 
Mason-Neilan Compensated Tempera 
ture Control Instruments. Neilan Co 


Ltd., Los Angeles, Calif 

A160 The Deoscillator. A) loose-leat 
pamphlet featuring The Deoscillator, a 
new development for improving the op 
eration of two-position pyrometer c¢ 
trol. The Foxboro Co., Foxboro M 

Al61 Colorimetry and Nephelometry. 
\ 15 page book identified a eetion 
K 33 is devoted to colorimetrs ind 
nephelometry P. J Kipp & Zonen 
Delft, Holland 

A162 Gas Meters. The Lambert Met 
Company, Bush Terminal Building 
1, Brooklyn, N. Y., have issued a 20 


page booklet on gas meter ind apy 
ratus 

A163 Photo Electric Cells made b 
the Continental Klectric (Co t 
Charles, Ill., are described in a 4-pa 
folder 

Al64 Hand Tachometers, Circular 
106 describes the new Automatic Fixed 
Reading Tachometer for peed mea 
urement of revolving equipment a mie 
tors, pulley hafts, belt urface ete 
Amthor Testing Instrument Co It 


Brooklyn, N. ¥ 
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Optical Pyrometry. (Encyclopédie 
Photométrique. 5 ion—Mesures 
sur l'iimission. I1V—Traité de Pyromé- 
trie Optique). Ly G 4 Ri Prefa 
by ( , Fa ' , ) ' 












Rev s) rt et | 
Cilotl 
fig x t P 

Here t 8 tl first fu ! } 
hoo} ' ptical pyre i 
ha ! nd pa nd tre 
tion | netr nd th t 
ri ‘ ed t ! title 

» ‘ ’ i t doe I it In 
ou I n¢ fu fledged from one 
man brain. Bacl if it there must 
years of arduous research not or I 
the ithor himself but by a group 
ph ts ind lab itor tech iar 
workir under hi directior In tl 
Case the b k-of-th i 
tior tha Prot I 
rector f the Pyromet f 
th Edmond de Rothscl i 
Since 1919 this Foundation | 
French pyrometric rese k 
of j we may d ern S 
patriot striving t« restor 


the primacy in the field o 
the 





point, in favor of optical methods, z 
ing at the outset the experimental base 
for rejecting the Stefan-Boltzmann 
and adopting the Wien-Planck law f 
fixing the nternational scale abo 
10¢ i os hapter ends w i ty] 
K } ~ liz th nterr 
tiona Lit tl means I t realiza 
t , 





stants of the black body, the author 
avoids theoret development of thes: 
laws but sticks to the physical aspects 
giving i helpful comparison f the 
Wein and Plar forr is, sources of 
error, et 

( lit re. ‘ 

ors in Cl \ 
verifi ons bla 
laws and he ul 
described in detail 
lust ted is Chay \ 
non-bl k bodies 
pages and ends up Vv 
of the true temper 


with ) discussion 





which he declares 1 








forn f ctual nat 

to re ‘ vhich is news to mar of 
us p. VII describes a methods 

n I I eratu s nd 
pares the esults btained. Chap. VIII 
de s entirely witl olor temper 1 
the ith lor ne this Ame ! 
term, reportin l important s hes 
ind I I their results witli! I 
inothe Ir tl = field tor he 1 
Hyde Forsytl ind other Ame ? 
but he also contributes a furthe i 
vance in the form of his simplified 


for the curve of the reciprocal of color 


temperatures, which is of practical 
value in permitting pyrometricians t 
determine whethe1! fiven source } 

1 color temperature 

Chaps. VIII and IX continue with 


non-black bodies, the former mainly 
with total radiation and the latter wit} 
monochromatic intensity and other 


luminous prope! 
ae 


extrapolation, is mostly a critical study 

ptation of brightness reduction 
Systems to the special case of pyrome- 
try. The flicker or sector disk system 


(Continued on Page 130) 
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Figs. 23-61 
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Multi-Point Temperature 
Indicator 
Westinghouse Elec. & Mfg. Co. 


N many industrial processes, better re 
sults can be obtained if the operator 
ean read at one central regulating 
wint the temperatures existing at vari 
ous remote points. 
For such applica 
tions a new elec 
trical resistance 
temperature — indi 
cator has been 
brought out. The 
“Electrotemp” is a 
simple and inex 
pensive means of 
measuring the tem 
peratures, at as 
many as 8 differ 
ent locations. Its 
accuracy is said to 
be high. The = in 

strument is 82” 
high, 3” wide, and 
2%” deep. The 
Wheatstone Bridge 
principle of opera 

tion is used, with a 
thermo-sensitive re 

sistance coil located at each of the points 
vhere the temperatures are to be meas 

red. Voltage is supplied to the Wheat 

stone Bridge from 110 volt, 60 cycle a.e. 
outlet, which obviates the necessity for 
dc. or battery supply as is usually pres 

ent with this class of temperature meas 

uring instruments. Provision is made for 
easy Calibration of the device for any 
oltage within the limits met on commer 
cial lighting circuits and a “check” posi 

tion on the dial makes it easy to check 
the Electrotemp at any time. For cable 
runs of over 25 ft., 3 leads are run to 
each resistance coil, and for distances of 
less than 25 ft., 2 wires are used. The in 

strument is equipped with a cable or 
colored leads for connecting to the vari- 
ous thermometrie coils. Since low volt 

ge is applied between the instruments 
ind coils, ordinary precautions in wiring, 
such as standard practice of the under 

Writers, is not necessary. Ordinary bell 
wire has sufficient insulation to be satis 

factory for connecting between the Elec 

trotemp instrument and its coils. 
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Timing System Approved 
for Air Races 
FFICIAL approval of the Fédéra- 
tion Aéronautique Internationale 
has been given to the Western 
Electric Precision Timer and the timing 
system under which it operates. This 
‘quipment (described in Instruments, 
Dec. 1932) photographs both the finish 
ind the time of finish in fractions of a 
lundredth of a second. Its advantages 
lor iccurate timing were so clearly estab- 
lished that the National Aviation Asso- 
‘lation of America had urged its inter- 
national acceptance, now assured. 








Miniature Quartz Spectro- 
scope with Wave-length 
Scale 


The Gaertner Scientific Corp. 
KIGHING less than 2 Ibs. and 


no larger than a_ vest pocket 

Kodak, this new instrument. is 
particularly suitable for checking the 
ultra-violet efficiency of light sources and 
filters, and the determination of lines 
and bands in the ultra-violet. The spec 
trum from 1800 to 8000 A.U. is 22 mm 
long and is viewed by a small ocular 
upon a fluorescent screen just below a 
wave-length seale illuminated from the 
light source by a_ series of reflectors 
which also serve for aligning the instru 
ment. The eyepiece and fluorescent screen 
can be swung to permit inserting a pho 
tographiec film. The instrument is rigidly 
constructed and neatly finished. A Bake 
lite handle is furnished for manual use, 
and a 13 mm. support rod for mounting 
on a tripod stand. 
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Junior Ground-Ohmer 
Herman H. Sticht & Co. 


NEW) ground resistance’ meter, 
marketed under the name “Junior 
Ground-Ohmer,” serves for 
ground resistance measurements on 
power, telephone and signal systems, 
lightning arresters, radio installations, 





etc. and can also be used for resistance 
measurements on wires, ete. It is not 
recommended for use on live high ten 
sion installations, high tension transmis 
sion towers or similar installations. (For 
such measurements the larger Ground 
Ohmer is recommended because it gives 
a warning when excessive high voltages 
are present.) The Junior Ground-Ohmer 
uses the same principle as the larger in 
strument. It has a modified potentiometer 
system and compares the drop in potential 
across the ground with a calibrated re 
sistance within the instrument. A micro 
phone is used for balancing purposes. 
Operation is exceedingly simple. There 
are no calculations and only one meas 
urement is necessary. The instrument has 
3 ranges, namely, 3, 30 and 150 ohms, ob 
tained with a range selector switch. 


Photoelectric Relay 
Westinghouse Elec. & Mfg. Co. 
URNING electric lights on or off 


when davlight decreases or increase 


in intensity to 1 predetermined 
value, a ne wiy developed unit, called the 
Photolux, has various uses from insurin 
idequate office ind factory lightin { 
lending a maximum of advertising valu 
to illuminated signs and show window 


he indoor models of the Photolux are 
housed in attractive panel board cabinet 
for either flush or projection mounting, 
equipped with locks. In the cabinet i 

vacuum phototube, i one-tubse ump lite nr 
ind the necessary 


including a transformer, primary relay, 


tuxillary apparatus, 


ind auxiliary contactors, resistors, po 


tentiometers, and condensers. The ad just 





ment panel contains all the necessary ad 


justments such as dials, time clock dial, 


switches, ete The outdoor model l 
mounted in a cast aluminum = cabinet 
sealed by gaskets \ padlock mav be 
easily applied by the purchaser. Thi 


model is for very sensitive operation and 
is equipped with copper oxide dry recti 
fiers which provide power for a ver) 
sensitive amplifier circuit. The rectifier 
re mounted on the back of the mai 
panel, while the other apparatus such a 
relays, tubes, transformers, etc., ire 
mounted on the front in the same loca 


tion as in the indoor units 


¢ ° 


Heavy Duty 4-Pole Relay 


Ward Leonard Electric Co. 


NEW relay, identified a 
No. 131, is adapt ible to applica 
tions where the circuit require 
up and down contacts eparate from eact 
othe r. It is said to be 
suitable 


particularly 


for transfer purposes 
whe re if is necessary 
upon ope ration of 
the relay—-that one or 
more circuits open 
ind one or more sep 
rate and independent 


circuits close The re 





lay is equipped with 4 


poles, 2 of which are 


normally open ind 2 
normally closed. Cor 
tacts may be easily re irranged for il f 


pole operation Stiff metal contact fin 
gers, spring shackled and equipped witl 
ample size silver-to-silver contact to 
ullow a comparatively high ampere rat 
ing, make the relay suitable for hea 

duty relay or light duty 


contactor 


service, 
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Flatness Tester 
The Van Keuren Co. 


KSIGNED to give the same pre 

cision in measuring machined, 

ground, scraped or dull lapped 
urfaces as is obtainable with the optical 
new flatness measuring instrument con 
sists of a channel supporting a cylindri 
cal line contact at one end, a micrometer 
with spherical contact at the other end 
and a very sensitive light wave indicator 
with a spherical contact in the center 
Means are provided for changing the po 
itions of all 3 contacts to accommodate 
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Gulper for Liquid Meters 
The Ford Meter Box Co. 


MALL flows are not registered by 
ordinary water meters. Consumers do 

not pay for billions of gallons wasted 
through fixture leaks or utilized in gas 
refrigerators and for other purposes 
here water is dribbled. In the metering 
of other liquids, there are corre sponding 
cases of under-registration and non 
registration by meters which are not 
adequately positive. The Gulper is a new 
device which furnishes a practical solu 
tion of this problem. It involves simply 
the compounding of an ordinary meter 
with a reservoir so that small flows do 
not pass through the meter but accumu 
late first and then pass through the meter 
at a rate of flow sufficiently large to be 
registered accurately. Fig. 1 shows how 
a Gulper (model A) is assembled to an 
ordinary water meter. The meter sets at 
an angle of 60° with the Gulper spuds 
and service line and must be located di 
rectly above the Gulper. The combina 
tion may be located in any setting form 
erly occupied by the meter alone, pro 
vided there was 5” clearance above the 
meter register. Fig. 2 is a diagrammatic 
section. The operation is as follows: On 
small flows, water entering the inlet of 
the Gulper cannot pass through the 
meter because the valve is closed. The 
small flow to the discharge of the Gulper 


the measurement of different surfaces. 
Special auxiliary flat contacts are pro 
vided for testing machined or scraped 
surfaces in order to avoid local hollow 
places. In operation, the micrometer end 
is lowered until a very slight movement 
of the interference bands on the indica 
tor shows contact of the center point 
with the surface being tested. The mi 
crometer reading then shows the amount 
the surface is convex or concave, after a 
zero reading has been taken on a master 
flat. The new tester is particularly suit 
able for determining the condition of flat 
ring-shaped laps used on laping ma 
chines. Also, it eliminates the need of a 


third surface in scraping 2 surface plates. 


comes from the inside of the bellows, 


which is compressed by the inlet pres 
sure on the outside of the bellows. The 
contraction of the bellows compresses the 
main spring and the valve spring. When 
the bellows is compressed to a certain 
point the tripping mechanism, operating 
on the toggle principle, permits the valve 
spring and push-rod to snap open quick 
ly the Gulper valve, permitting water to 
pass through the meter. The bellows and 
main spring, being under compression, 
expand and force a volume of water 
equal to the bellows displacement up 
through the meter, through the valve, 
and into the inside of the bellows. Dur 
ing the gulp water passes through the 
meter at a rate of almost 2 g.p.m. The 
expanding of the bellows pulls the valve 
down to within about 1/16” of its seat 
from where it drops the remaining dis 
tance. A circular slot through the valve 
just above the point of seating permits 
the pressure at the point of greatest 
velocity to be exerted inside the dash 
pot above the valve. On flows above 
1 g.p.m. the velocity past the valve is 
sufficient to cause this pressure difference 
to support the valve, holding it in the 
open position and permitting a steady 
flow through the meter. Thus the Gulper 
functions only on flows under 1 g.p.m., 
cutting out on flows above that rate. 
Water does not pass through the meter 
except at rates of 1 g.p.m. or more. 





Valve 

Js for 
Bleeding 

Gas 

asia Under 


Vacuum 


Fish-Schurman Corp. 
TILIZING the properti 


lic mereury and of. frit 
filters, a new valve rece 
oped for introducing gas« 
sures into highly 
avoids the uncertainty of p 
ete. Fritted glass filters with 
pores will not permit the 
liquid mercury but offer low rx 
to gas flow. When two filter 
brought together the mercury bet 
them is squeezed away, leavir 
passage for gas from one to the 
This principle is employed for 
rately regulated introduction 
pressure gases into high vaci 
quired in the radio and _ incand 
lamp industries. The apparatus « 
of two Jena glass filters faci 
other in a bath of mercury. Thi 
one is sealed into a glass tube connect: 
through a flexible glass spiral to 
evacuated system and project 
mercury. The lower, of large: 
forms the bottom of the mer 
and its under side is connected 
flask containing the rare gas. A pit 
metal enclosed in the connecting 


evacuated 


1. Main case 6. Main spring ; . 

2. Lid 7. Valve spring allows the tip of the gas fla 

3 — assembly S hte rod broken off by shaking after its content 
f 9 ing . 

? owe er have been protected by sealin ff 


mechanism 


Valve deck plate 


to the assembly. The depth of 
cury required is determined b) 
sure of the gas in the flask, if 
greater than atmospheric. 1 

it is merely necessary to press 
filter disk down onto the low: 
hold it there until the proper amo! 
gas, as indicated by the pr 
passed. The illustration show 
ratus as applied in the high vacuum fi 
but it is also useful elsewher 
dling gases. By merely incr 
head of the mereury colum! 
filters to the required point, 
above that of the atmosph« 
safely handled through the sa 
arrangement without leakage 

6 nation. 
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Valve 
for 
leeding 
Gas 
Under 


/acuum 


icandescent 
uS Consists 
acing eat 
The up} 


connecter 


ral to 

ts into the 
rger rea, 
reury Hat 


ted to the 


A piece of 





Motor-driven Time Delay 


Relay 
Ward Leonard Electric Co. 


ESIGNED to produce a definite 
time interval between two different 
operations, this new motor-driven 
rime delay relay consists of a small con 
[ stant speed 
seg driving = mo- 

tor, a gear 
train, a trip 
ping arm 
and a mag 
netic oper- 
ated clutch 
between the 
trip arm and 
gear train. 
The time in 
terval may 
be readily adjusted by changing the arc 
of travel of the trip arm. Various time 
ranges are provided by standard and 
special gearing. Standard gearing affords 





8 time ranges: 4 to 60 sec., 20 sec. to 5 
min, and 2 min. to 25 min. The total 


OO) 


maximum input is 5 watts at 110 or 22 
volts, 60 cycles, contact capacity 2 amps 
¢. or 0.5 amps d.c. The size is approxi 
mately 3% "x312"x3” deep. 
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The Ignitron Control 
Westinghouse Elec. & Mfg. Co. 
EVOLUTIONARY in that it em 


ploys a new discovery in the field 

of pure science, a method of con 
trolling mereury-are devices developed 
by Dr. Joseph Slepian (discoverer of the 
“de-ion” principle), assisted by L. R. 
Ludwig, is more positive and many times 
faster than methods heretofore in use. 
The essential feature is a rod of high 
resistivity, partly immersed in the mer 
cury pool, which when energized displays 
“very extraordinary properties” with re- 
spect to the initiation of are cathodes on 
the mercury surface. The mercury pool 
itself is not an essential element, regular 
operation having been obtained by Dr. 
Slepian with a starter rod buried in 
solidified tin. Ares are started in less 
than 5 microseconds, and can be started 
60 times per second at any point on the 
voltage wave. Large currents can be con- 
trolled as easily as small ones, the ratio, 
cording to the Westinghouse publicity, 
being “comparable to controlling by the 
flip of a small wall switch the quantity of 
current required by all the homes and in 
dustries of a city five times as large as 
New York!” The control element or 
“igniter” does not wear out: some rods 
on life test have each struck > 1,400,000, 
00 ares without observable deterioration 
or wasting away. 

Applications of the new starter will be 
obvious to readers familiar with grid con 
trolled gas tubes. In such tubes, until 
now, an are cathode was permanently 
maintained by a separately heated ther 
monic cathode or a keep-alive are. The 
starting of an are to a main anode was 
then controlled by a grid. Now the per 
manent are cathode and control by the 
trid may be eliminated, and the starting 
of the are to the main anode effected and 
controlled entirely by the new starter. 
Thus many of the problems associated 
with the use of grids, particularly for 
‘“tge currents, are completely eliminated. 








type with renewable composition disk 


Large Motor-Operated 
Valves 
Barber-Colman Co. 


MONG new additions to the above 
company’s electric systems of 
temperature and humidity con 

trol are motor-operated valves in sizes 
larger than 2”. Electrically driven valves 
suitable for remote automatic or manual 


ivailable in sizes from 2” to 6”, will har 
dle pressures from 80 Ibs. to 9 Ibs. ce 
pending on the size, and is made with 
either positive or reversing motor-oper 
tors. The semi-balanced double bro 
disk type (Fig. 1) is made with vee-por 
disk in 2” to 4” sizes and with standard 
disk in the 5”, 6” and 8” sizes, either posi 
tive or reversing for 125 Ibs. pressur 
The largest one, the full-balanced vee 


control can be supplied, it is said, for ported piston disk type ig. 2 Is mace 
many services which hitherto could not in sizes from 5” to 12” with reversit 
be taken care of. There are 3 general operators only and for pressure p 
types of these valves. The single seat 125 Ibs 

: (dy 

4 vali ! 
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Free Air Strut Thermometer 


tion Apparatus Consolidated Ashcroft Hancock Co. 
American Instrument Company, Inc. OUNTED on a strut in the fre 


OUNDING out a line of American air flow and away from the pro 
R made high-pressure apparatus peller lip-stream, this new in 

styled “Aminco Superpressure trument indicates the actual tempera 
Equipment,” a new shaking autoclave for ture of the air through which the plane 
hydrogenation at high pressures and tem 
peratures has a rocking mechanism which 
has been simplified and lightened, without 
loss of strength or sturdiness. The in 
strument is designed for operation at 
pressures up to 15,000 Ibs./in.? and tem 
peratures up to 752°F. 


Re-designed Hydrogena- 


is passing because the air circulate 
around the thermal element. Zero ¢ it 
top center, and radium-painted pointer, 
make night readings as easy as in day 
light. The dial diameter is 23 
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Refractory Protected 
Mercury Switch 
Westinghouse Lamp Co. 


ADE with nominal ratings from 

3 amp. to 50 amp., a new line of 

single pole, single throw switches 
which may be operated in either a.c. on 
d.c. circuits is characterized by refrac 
tory protection to confine the arc. Con 
tact is made by an impact between two 
within a_ refractory 
chamber encased in heavy glass walls 
Instead of flowing, the mercury from 
one pool drops suddenly to meet tle 
other. Inert gas keeps the mercury pure 
ind free-flowing, and dissipates the heat 
of the are. The 6 switches in the line 
have flexible leads 6” to 8” long, and are 
ivailable with special mounting clips to 
facilitate installation. General charac 
teristics: 


pools ot mereury 


t ( , 
} ’ 
\ S 10 ye 
0.480 
oA 0.610 
i) { 
\ 1 0.610 
0.650" 
\ l 0.950 
(Max. ) 
\ 15 0.950 j 
1.070" 
\ ( 1.080 | 
1.270 


The 50 and the 3 amp. switches, the larg 
est and smallest in this new line, are 
shown in the illustration 
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Open Contact, Low Volt- 
age Humidity Controller 


Lewis Air Conditioners, Inc. 
NEW model of the Humitrol is 


announced, designed for use with 

transformer in low-voltage air 
conditioning control systems up to 25 
volts. Direct application can be made to 
equipment drawing up to 25 watts. By 
the use of transformer relay combina- 
tions heavier equipment can be command 
ed. The new model has a smaller differ 
ential than that of the mercury switch 
models, 1% now being possible. Ribbon 
actuating element, walnut Bakelite case 
ind other features of the mercury switch 
models are retained. 
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Improved Combustion 
Recorders 
Defender Automatic Regulator Co. 


ASIER zeroing, by means of a sim 
ple thumbscrew, is one of the im 
provements found in the new models 


of the Defender portable 1-, 2- and 3 pen 
COs recorders. The water level in the 
tank in which the bell float works is 
maintained more closely. The small uni 
versal motor and rheostat are now lo 
cated on a detachable shelf. The small 








portable Orsat for periodical calibrating 
of the recorder is placed inside the case 
through a door (not visible in our illus 
tration); and the rubber tubing, gas 
filters and other fittings are also packed 
in this same compartment, allowing the 
entire outfit to be carried in one hand 
and preventing forgetting parts when 
traveling 
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Temperature and Pressure 
Recorder-controllers 
Consolidated Ashcroft Hancock Co. 


T the will of the operator, either 
“on-and-oft” action or “throt 
tling” regulation can be obtained 

with this new air-operated recorder-con 
troller, styled the “Controlograph.” 
Changing from one mode to the other is 
effected by merely shifting a little lever. 
Although a single thermal tube system 
or pressure-spring drives the recording 





Fig. 1 






Fig. 2 


pen and also actuates the pil 
the construction is such, it i 
the recording element may 
trol point without affecting th: 
of the temperature or pri 
which, therefore, truly serve 

on the performance of the 
control elements. A novel and 
ture is that complete instr 
lithographed on the chart pl 

in Fig. 1. 

Fig. 2 shows a mercury-syst 
ature Controlograph with cl 
pen-arm and = control inde 
making apparent its simple 
neat construction. Spring-woi 
tric 12-hr. or 24-hr. or 7-day 
standard; other rotation perio: 
available. The American Time P 
perforating edge of chart, is 
all models. The 10” charts have 3 M 
effective scale length. Temper 
limits are—40°F. and 1000°] 
or vapor-pressure systems being 
ible. For pressures, range limit ( 
and 1000 Ibs./in.?. Charts are 
in ranges suited to numerous ind 





process applications such as « 
torts, annealing ovens, milk ] 
etc. 
© © ¢ 
Automatic Weight 
Recorder 
Streeter-Amet Co. 
EKADILY attachable to 
whether on pan, basket, | 
platform, a new model fully 
matic weight recorder designated 
Type LV combines a full-capacity r 
ing dial and a weight-printing « 


The action of the indicating di | 
perfected and it is said to giv » 
rect weight “before ordinary | 
wiggling.” The recorder pri! 

wide tape supplied in rolls o1 

be printed as many as 7000 weight I 

live portion of the tape p s over 
conveniently slanted “desk” 1 
writing notes alongside of 
figures. Type LV is fully ( 


keep dust from knife edges 
parts. The case may be lo 
vent tampering. This new r 
also be furnished with tape 
closed and without a dial 
plants where formulas or ]| 
to be kept secret. 











Triple Service Aircraft 
Engine Unit 
Consolidated Ashcroft Hancock Co. 


OMBINING in one case 3 essential 
measuring elements for aircraft en 





vile i 

t is sai gine operation, this new instrument 

pa ei indicates oil temperature, oil pressure 

rithe ai nd fuel pressure. The 3 scales comply 

essure ith aircraft standards; the diameter of 

res the dial is 234”. Pointers, figures and 

% ‘* ijor scale divisions are radium painted. 

nd useful { Interrupted radium stripes along the 

Penictin wales delimit the safe operating tempera 

late. ie and pressures. On multi-motored 
planes this “American Triple Service 

vstem te Engine Unit” saves considerable space 

char | some weight. 

le 

le desig  @ ¢ 

yOu 


ay cl | New Line of Indicating 


Tio ( 
me I Pyrometers 
iS st ( 
have a 3 Mishawaka Industrial Instrument Mfg. 
erature Laboratory 
° ( : . — ' , : 
® UMEROUS combinations of sey 
lin eral case models with several ther 
oe moelements in various protecting 


ubes make up this new line of thermo 
electric pyrometers. All styles of instru- 


sight 


~ 

0. 

tO ny s( 

et, hopper 
‘| fully aut 





ipa { re 
nting «de 
dial | ! 
give ( 
ry dal 
ints « 
on hich n 
weights. The 
a s eT 
k’ ) 
the print 
sed 
| ’ - 
r« 1 to pre 
recorder ! 
j \ 
1s¢ 
p ESSE 





ments are indicating. Phey 
models for panel mounting, wall mount 
ing, multiple-point and \uto 


matic 


COMMpTrise 


port ible 
cold junction 
standard throughout the Mishawaka line 
tluminum 


Cases are of cast ittractively 


finished and enameled, height 5 , Width 


1” and depth 2! 
3 Ibs 
industrial 


weighs 


Instrument 
Among the models of 


interest are some which con 


sist of instrument cases assembled to pro 


tected couples, making units said to be 


as convenient as vertical or angle sten 
industrial thermometers and more ac 
curate. Fourteen standard ranges ar 


listed in the Laboratory’s initial an 


nouncement 
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Ring Type Rheostat 
Ward Leonard Electric Co. 


HIS new ring type rheostat is for 
heavy duty but. it provides i time 
continuous adjustment he resist 


ince wire is wound toroidally tround 


base of refractor 


mnaterial and coat 
ed with Vitrohm 
vitreous enamel) 


to prevent its shift 


in with idjust 
ment oft the con 
tact hoe l le 
“dead” shaft, in 


ulated) from the 


contact lever, 





makes the rheostat 


i\daptable for 
mounting bacl of 


1 steel ~p ing | 


without the use of insulat 


ing bushings or washers. The rheostat 
furnished in 
from 1 to 10,000 ohms. It 


in free air LOO watts continuously with 


can be values of resistance 


will dissipate 


1 temperature rise not exceeding 250 
C., which is within the limits specified 
by Underwriters’ Laboratori 
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Combination Pressure Re- 
corder-controller and 
Flowmeter 
The Foxboro Co. 


HIS is an instrument for recording 
and controlling pressure, and record 
ing flow The pressure controlling 
mechanism is of the “Stabilog” type, 
which permits full-floating valve 
The flow 


with the makers’ latest de 


action 
meter construction is identical 
velopments in 
number of these 
ipplic 
where 


flow measurement is essential, such as in 


flow instruments. A 
recorder-controllers have found 
tion on gas pressure regulation 
regulation with metering 
refining 


hack 
of tail gas from oil 
on steam lines and fuel gas lines where 


pressure 
processe “3 
reduction is 


pressure important and 


metering essential; on water lines, brine 


lines and similar services. The new Com 
bination Pressure Stabilog and Record 
ing Flow Meter is available in either 


flush type or surface mounted case, with 
weatherproof door construction. If re 
quired, the case may be built gas-tight 
natural ga 


and vented 
instead of compressed air. 


to operate on 


compensation is 


particular 


20 


rwre a8 
ee 


a? 


0 « 100 





Aircraft Dial Thermometers 


and Pressure Gages 
Consolidated Ashcroft Hancock Co. 
NDICATION 


of cool ‘ 
perature or. oj temperature j 
purpose of the ne ireraft 
ment here ith, alustrated \ com ie 
instrument has bee brought out for ine 
Caring fuel pressure I lust ae ted 
Bakelite case ind 13) di 
ith the latest ircraft tand | Plains 
radium-painted potter .~ 2 ure 
iT hor Cale division , also | hrenhest 
Centigrade thermometer seale 
Hyle 
¢ e 


Compact Switchboard 
Instruments 


Westinghouse Elec. & Mfg. Co. 
IMPACTNESS, and good 


ince are obvious ch cteristi 
ney line of rectangul 
mounted instrument upplied if 
illumination. A nove 
ing the 


method of 
front cover eliminate I] ere 
from the front plate Thre occupied | 


irea is 4 of width by 4% in hei 





Dut mounting detail re or 

permit grouping instrument n 4 
tical center lines, so that | q. ft ad 
9 Instrument The scale length is 3 


Movement designed for regula 


witchboard instrument re used. The 
instruments are available in , 
peres, Watts, Power Factor, Frequen : 
teactive Volt Amperes, and Radio Fr 


quency \mperes Permanent ma 

moving coil mechanisms are available for 
Volts, Ampe re Voltmeters, anc 
Milliammeter Pemperature Indi 


cators 


tectox 


also, 
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Watthour Demand Meters 


General Electric Co. 
OMBINING in one device a watt 


hour meter and a recording demand 


meter, the new Type DG-1, of the 


“block-interval” type, has a demand 
mechanism recording on a_ strip-chart 
the demand over a definite time interval. 
A line is made on the chart for each 
period, with 4%” interval between these 
lines for all ratings. A hook at the end 
of each line indicates the exact value of 
the demand. The chart travels continu 
ously, so that line slope is a function of 
the load. Among the characteristics are 
high torque and complete temperature 





compensation for all power-factors. The 
combination of high torque and efficient 
demand mechanism results in a minimum 
effect on the watthour meter accuracy, 
even under light load conditions. The 
watthour register is separate from the 
demand mechanism, allowing either one 
to be changed independently to take 
care of changes in ratings of instru 
ment transformers. The watthour meter 
disk shaft has 2 worms cut on it: the top 
one drives the standard watthour reg 
ister: the lower one, through a suitable 
gear train and clutch, drives the record 
ing pen mechanism. This clutch is 
“slipped” when the pen is reset at the 
end of the time interval. A Telechron 
synchronous motor drives and rerolls the 
chart, winds the pen resetting spring, 
ind actuates the resetting mechanism. At 
the end of each time interval a cam unit, 
ittached to the normally stationary end 
of the resetting spring, is released and 
allowed to make a complete revolution. 
This motion is transmitted to 2 cams, 
which likewise make one complete revo 
lution. In so doing, through suitable 
lever arrangements, the pen first makes 
a small hook at the end of the line and 
then flies back to zero. The terminal ar- 
rangement is universal, for either front 
or back connections. Front connections 
are made to bottom terminals. 


© © 
A new totalizing machine, being built 
at the Arlington Park race track in Chi- 
cago, issues tickets from 150 windows, 
totals the amount of money received, and 
registers all odds. 2 carloads of copper 
wire are being used in its construction. 
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A.S.T.M. Exhibit at 
Chicago, June 26-30 


PECIAL testing equipment devel 

oped by research laboratories and 

\.S.T.M. committees will stand out 
among the displays in the Second Ex 
hibit of ‘Testing Apparatus and Equip 
ment, which the American Society for 
Testing Materials is holding at The 
Stevens, Chicago, June 26-30. 

In the manufacturers’ booths will be 
found equipment for tests and studies of 
metals, cement and concrete, petroleum 
products and many other engineering 
materials, as well as laboratory appa 
ratus and other scientific and industrial 
instruments. Hardness testing equip 
ment, laboratory glassware of all types, 
universal testing machines, balances, 
thermoregulators, fatigue testers, etc., 
will be shown. 

\.S.T.M. committees which are plan 
ning to participate include A-10 on Iron 
Chromium-Nickel and Related Alloys; 
C-1 on Cement; C-7 on Lime; and D-9 
on Electrical Insulating Materials. Each 
of these committees has developed new 
methods and new apparatus since the 
1931 exhibit, and many of these special 
ized instruments will be on display. 

University and other research labora 
tories will show ingenious equipment 
which they have developed for making 
special tests and determinations. There 
will be a machine to test the soundness 
of welded pipe joints; apparatus for 
testing of foundry cores; an instrument 
which magnifies 2000 times the contour 
of machined surfaces; sound testing 
equipment including a voice recorder for 
sound intensities of human speech, wind 
meters, lathe dynamometers and other 
special devices. 

Included in the non-commercial exhi 
bitors are the University of Michigan, 
Ohio State University, Bureau of Stand 
irds of Ios Angeles and other research 
laboratories 

The Exhibit opens at The Stevens, 
Monday noon, June 26, extending through 
Friday, June 30. 

\ list of the manufacturers exhibiting 
commercially available instruments and 
ipparatus follows: 

Baldwin-Southwark Corp. Southwark 
Kmery Universal testing machine, me 
chanical weighing unit, and Stress-Strain 
Recorder; fatigue and damping tester; 
strain gages; extensometers; engine in 
dicators. 

Central Scientific Co. New scientific 
instruments and apparatus pertaining to 
divisions covered by Society standards. 
New Cenco constant temperature ovens; 
water baths; thermoregulators; electric 
heaters; high vacuum pumps, ete. 

Christian Becker, Inc. Balances: 
analytical Chainomatic, micro, surface 
tension and laboratory. 

Kimble Glass Co. Complete line of 
chemical glassware featuring apparatus 
used for A.S.T.M. methods. 

Precision Scientific Co. A.S.T.M. labo- 
ratory testing apparatus. 

E. H. Sargent §& Co. Scientific and 
laboratory apparatus. 

C. J. Tagliabue Mfg. Co. Oil testing 
instruments; electrical pyrometers; in- 
struments for determining moisture con- 
tent of materials; temperature, pressure, 
flow and level recorders. 

Wilson Mechanical Instrument Co., 
Inc. Rockwell hardness testers; Rock- 
well superficial hardness testers. 
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receives a surprisingly det 
sis. 

So great has been the 
papers on the experimenta 
tion of the effective wav: 
colored glass (not to ment 
in various books) that tl} 
expected neither a length 


nor a new approach. Prof “took 


votes 10 pages to this su 
marizes the past work and 

a distinctly new approach 

cusses the Hyde, Cady a 
method; next he points out 

tions of the simplified m¢ yee 
Groot; then he describes n 
Rothschild Laboratory’s “dir: 
which he had first announ 
but two new variations of 
Furthermore, he discusses 
able precision of this meth: 
results and reports how |} ; 
J. Mendousse has “perfected 
method. The reason the rey 

so long on these 10 pages 
believes that Ribaud has 

more decimal place.” Not th 
heretofore impossible to 1 
fective wave-length to 
stroms, but it simply was: i 
general practice. For exar 
and buyers of optical pyro 
vertise and inquire in terms 

Get them talking Angstroms and 


will happen? The same thing that } 
pened when machinists dis: 
calipers for micrometers readin: 
0.0001 in. The pyrometer us: kr 
that his instrument has an eff 


wave-length of, say, 6523 
demand scales and correct 
and graphs based on that 
not on ‘0.65y" which ma 


value between 6450 A.u. and ( ‘ 


The spread of this one refir 


technique, even if unaccompanied 
others as it must be, would bett 
precision of industrial pyromet 


reviewer believes, for what 
call a “small” uncertainty in the 
of } may mean a consider | 
tainty in temperature measurement 
error of 50 A.u. in } when 
is a black body means, ¢ 
75° C. in extrapolating fron 
the platinum point. 

Chap. XI is mainly devoté 
tro-pyrometers but expound 
ciple of the adaptation 


photometers to the compat f 
luminous sources. 
Chap. XII is on the Effective W 


length of a Pseudo-mor 
System. That a whole cha 
pages should have been devoted t 
“color” of colored and absorbit 


seems astonishing, until one 

its beginning the flat statement 

“divers old definitions effe 

wave-length] ... must be nside 


incorrect.” This chapter re 
quired reading” for all py: 

on this side of the Atlantic. T! 
tions derived by Foote ir 
Hoffmann in 1923 were thought t 
little for subsequent’ wor 
Ribaud shows that Xu is not 
function of the temperature f 
black body source sighted or 
other conditions as well. H: 
from the beginning and branches 
into cases heretofore unexplore 
reports direct measurements 
various conditions undertaken 
Rothschild Foundation Labo! 
a special apparatus which 
assistants devised. In short, he 


a distinct contribution to t ; 
this chapter and in the next two (X 
and XIV) wherein he d t 
choice of colored and tr 
glasses used in pyrometry I 
numerous measurements which h¢ 


personally and insists that it wi 
be desirable to have trustw hy I 
tral glasses (“pratiqueme! 
= neutral in practice). 


Two chapters are then 
on the realization of black ! S 
on black body laboratory t-ups 
obtaining the melting point 


metals in the process of ratil 
pyrometers. The treatment qu 

well illustrated, and of pract us 
fulness to the laboratory te an. fr 
approves the simplified bla ly ae 
scribed by Roberts in the ’ p tn 


Optical Society of America, 19 





er) 














.well as the more elaborate ones; and 
*cribes his own tubular black body 
~perepy he perfected the method of 
we This part includes notes on the 
mmercial purity of various metals 
nd on their melting and freezing 


yrves. . 

The next chapters, describing and 
vecussing various types of optical 
jvrometers, are of interest chiefly by 
"ason Of their authorship. Ribaud 
~ems to think little of commercially 
wyailable polarization instruments but 
oes into details on filament types and 
sives excellent practical instructions 
fp their calibration and use. His treat- 
went if far from comprehensive as re- 
vards the instruments on the market, 
hut he describes the precision disap- 
jwaring filament pyrometers of the 
puyreau of Standards and of his labora- 
tory, and he devotes the greatest num- 
ner of pages to his own combination 
wedge-and-filament method and con- 
sudes by describing the new industrial 
pvrometer Which employs this method. 
this ig a French made instrument, the 
thers are not. (It may be, though, that 
this instrument is far better than the 
sthers and deserves the place of honor 
nany treatise on optical pyrometers. 
the reviewer himself regrets not know- 
ing about this instrument when he is- 
sued his handbook and hereby promises 
to include it in the next edition.) We 
do not find fault with the omission of 
many well-known makes but we cannot 
ynderstand the omission of types which 
ue each represented by one or several 
makes. Ribaud gives the impression 
that he never heard of certain principles 
yr methods other than those employed 
in the instruments he describes. This 
ig unlikely, because in addition to be- 
ing Director of the Rothschild Founda- 
tion’s Pyrometric Laboratory he is a 
professor at the University of Strass- 
pourg, a metallurgist and the author 
of works on induction and resistance 
furnaces. Why then does he not at 
least mention the “extinction” and 
“two-color” types of optical pyrome- 
ters? Why does he not even include a 
brief ist of the principles and methods 
employed in practical optical pyrome- 
try? 

The final four chapters in the book 
deal with flat filament standard lamps, 
with fixed points higher than the gold 
point, with total radiation pyrometers 
and finally with the characteristic 
radiations from various luminous 
sources. The 42-page chapter on total 
radiation pyrometers constitutes an ex- 
ellent little treatise on this subject. 
Ribaud declares that the _ radiation 
pyrometer is “a grossly imperfect in- 
strument, utterly discarded in pyrome- 
try laboratories, and the sole merit of 
which is to permit obtaining continu- 
ous records in industrial work.’ He 
discusses cumulative errors and com- 
plications which inevitably result in 
the em.f. departing widely from the 
fourth-power law. 

Like more other French scientists in 
their writings, Prof. Ribaud does not 
hesitate to state his personal opinions. 
To the reader’s delight, for example, he 
Seasons the customary citations of 
references with outspoken comments 
on their relative values. In this con- 
nection it will interest readers of 
instruments to know that he cites Bureau 
of Standards physicists much more fre- 
quently than all others. Forsythe is 
cited 65 times and Burgess 40 times: 
Hyde gets 26 mentions, Foote 24, Cob- 
lentz and Waidner 20 each, Cady 18, 
Fairchild 12, Day and Sosman 9 and 
Peters 8. Among other Americans Men- 
denhall gets 18 mentions, Thwing 7, 
Langmuir 6 and Leeds 3 

Also in this connection it is worthy 
% mention that the paper on Optical 
‘ yrometryy by Waidner and Burgess (Bu. 
f§ Scientific Paper No. 11, 1905) is 
“t mentioned in the bibliography ap- 
pendix. Worthy of mention, because 
this Waidner-Burgess paper, although 
oly ran to 66 pages in the Bureau 
( Standards Bulletin and although it 
Was only a thin paper-bound pamphlet 
when issued separately shortly after- 
ward, was really the first “book” on 
tcal pyrometry and remained the 
only one for many years. 

As in most first editions of lengthy 
‘lentific treatises, there are minor 
'mperfections throughout. Typographic 
rors abound, but the publishers no 
doubt circulated the body of the book 
‘Pages 1 to 486) before printing the 


tial signature (pages 1 to xvi) for 





we see “Errata” printed on page xvi 
Unfortunately these corrigenda are in 
complete, and to make matters worse 
an error crept into that very list! 

But in spite of minor shortcomings 
this is a monumental—indeed a great 
scientific book N *, BEHAR (2.06) -B- 


High-Frequency Measurements, 1) 
Avucust Hunp. McGraw-Hill Book Com- 
y, New York, 1933 Cloth, 491 pages, 
5144 x 9 inches. Price $5.00 

To one who has considered high- 
frequency measurement as a_ branch 
of the general art of electrical meter- 
ing, and who has thought that a book on 
such a subject must be very brief and 
highly specialized, the advent of this 
volume comes as a distinct surprise; 
and until one scans its half-thousand 
pages, one can hardly realize what a 
mass of information in the upper fre- 
quency ranges has been collected, al- 
most entirely in the past two decades 
“This treatise is not a translation of 
the author's book Hochfrequenzmesstechnik 
but may be regarded as an up-to-date 
work on high-frequency phenomena ap- 
plied to measurements.” It deals of 
necessity with methods covering a wide 
frequency range. “What may be geo- 
metrically a coil and behave as an in- 
ductance in effect for the lower fre- 
quency range, may act in effect as a 
capacitance in the upper frequency 
band.” In confirmation of this, the book 
opens with expositions and discussions 
of many fundamental formulas, stress- 
ing those features wherein magnitudes, 
negligible at commercial frequencies, 
may at high frequencies become the 
controlling factors in the circuits. No 
detail is spared to make clear the basic 
principles involved, and the author does 
not hesitate to resort to fundamental 
physics, when needful to give a good 
perspective of high frequency phenom- 
ena or of the properties of electronic 
circuits. 

Where necessary in order to show the 
importance of certain measurements 
there are provided theoretical explana 
tions of the phenomena to be measured 
In fact theories are discussed to such 
a degree that the volume, aside from 
its treatment of the subject of meas- 
urement, might be looked upon as a 
fairly comprehensive work on the phvs- 
ics of high-frequency phenomena. The 
subject matter is occasionally clarified 
by suitable analogues, including i 
striking presentation of data compar- 
ing the magnitude of the electron with 
our common mechanical and electrical 
conceptions. 

In the earlier part of the book is 
found a full discussion of all types of 
high frequency sources and of trans- 
formers, both iron and air cored; while 
oscillographs of several classes, and 
methods for determining wave shapes 
and form factors receive exhaustive at- 
tention. As a “fundamental” of the sub- 
ject is treated the importance and tech- 
nique of shielding, as applied not only 
to the actual measuring apparatus but 
to the generators and accessory cir- 
cuits. In a chapter devoted to current 
detectors and measuring devices for 
small tube and ionization currents, are 
included special zalvanometers for 
high-frequency work and the applica 
tion of bridge networks, resistance and 
reactance potentiometers. For the meas 
urement of high-frequency voltages, 
there are fully described the principl: 
of 8 different classes of apparatus, no 
less than 24 pages being devoted to 
the several types of vacuum-tube volt 
meters. In the chapter on frequency 
determination a careful discrimination 
is drawn among radio, audio and com- 
mercial frequencies, showing the meth 
ods best suited to each range. Capaci 
tance and induciance measurement 
mostly by bridge systems, are exhaus 
tively treated. 

The effective resistance of a condus 
tor on high frequency, as related to it 
true ohmic (or d.c. resistance, is cars 
fully differentiated from impedance ef 
fects due to the geometric configuration 
of the circuit by the following defini 
tion: “In all cases, the high-frequency 
resistance is that quantity which, when 
multiplied by the square of the ef 
fective value of the high-frequency 
current, gives the energy dissipated in 
the conductor.” Full information is pro- 
vided as to means for separating the 
several components of the resistance; 
and in connection with this the design 
of “litz’’ wire is treated in considerable 
detail. 


All practicable method for let 
mination of power in high frequer 
elreuits are Kiven, stre n thre 
portance of the cathode ray tubs 1 
only in power measurement but in 
ipplication to the investigation of hy 
teresis and magnetic characteristic n 
general. While in the study of va iu 
tubes much attention is given to th 
factors which affect modulation i 
tudibility, the iuthor's treatment f 
the subject differs from others in tl 
onsideration is also given to the cl 
ircteristics which rende! electrot 
tubes useful in other flelds thar 
of sound. This feature appeals to tl 
research engineer 

The parts of the work which d 


With quartz crystals and the pie 

electric effects upon which their 1 
formance is based appear to fall sho 
of others in the lack of sufficient 
theory to enable one not versed in theii 
operating principles to grasp just what 


takes place in the quartz oscillator. It 
would seem that if more attention had 
been given, either in the text or in the 
bibliography, to the fundamental prop 
erties of piezo-electric crystals, the sub 


ject would have been materially clari 
fied and this branch brought into keep 
ing with other sections 

In those cases where the procedu 
of high-frequency measurement app! 


with particular effectiveness in com 
mercial ranges, these applications ire 
made very plain: and the volume clo 

with an important chapter on miscel 
laneous applications of the principle 


involved, wherein may be found mat 
valuable hints and inspirations for fur 
ther research. Appended to this chapte1 
ire found 20 pages of tabulated data 
on high frequeney circuits, which, taken 
with other tables, mostly too new to 
be found in any other text or handbook 
and scattered throughout the work 
supply a vast fund of time-saving ma 
terial for the benefit of those engaged 
in high-frequency measurement. The 
work is profusely and neatly illustrated 
with consistently depicted diagrams 
ind graphs, there being in all 373 ap 
parently original line drawings 

It is seldom that there appears a 
technical book in which we find 
much related information, that has not 
heretofore been systematically grouped 
As indicated by the ample bibliogra 
phies, the author has gone far afield 
for his data, and has combined the ma 
terial, along with his own original 
work, in a most admirable manner. The 
book serves as an excellent exampl 
of that ever-welcome type of treati 
which forms a bridge between pur 
physics and practical engineering 

Perry A. Bornvrn (5.4)-B 


American Standard Practice for Inch- 
Millimeter Conversion for Industrial 
Use. American Standards Association 
New York, 1933 8 7 


pages 7% x10 
inches. Price 20 cents 


This is the American Standard ap 
proved March 13, 1933, by representa 
tives of American industry and er 


neering societies. The conver ! fa 
9 


tor is now 1 inch y {1 mr exact] 
Inasmuch as the difference between tl 
and that derived from the offi il I 
relation (1 inch >. 4000 mm.) 
amounts to 2 parts in a millior tl 
adoption of this standard will not affe 
interchangeability or correct fittir f 
parts. It will not even be neces 
industrial practice to marl pres t 
indicate that they are on the new b : 


Only the manufacturers of gare bli 
and other standards will find it ad 


able to revise their literature vher 
changing over. On the whole, the 

ance of thi Standard is an excel t 
step. The pamphlet contalir Cony 

tabl: and other iseful dat M 

Re (1)-8 


Nelson E. Chance, formerly district 
manager of the Houston office of The 
srown Instrument Company, has been 
appointed Assistant Sales Manager, with 
headquarters at Philadelphia. Mr. Chance 
has been with the Company over ten 
vears and for seven years was manager 
of the district comprising Texas, Loui 


iana and Southern Arkansas. 
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Color Matcher. \Vesti HOUS Ei & M 
Vol. 5, Feb. 1932, page 54 

Nearing c¢ pletion of development is this ss (l 
portable, photo-electri lor matcher wt I er 


regular 110 volt power suppl) 
Relay. (Schmeliz 


ABSTRACTS © 


ihl relay.) 














t imp , 
irrel 
an i 
; Photoelectric Rapid Counters. (Lichtelektrisc! Schnell] 
levices [or measurement, inspection and control zihlereinrichtung.) E. Borns {EG tteilus ; 
pages 60-61 
Des be in rrangement which car nt ou 
minute for quantity articl vhich pass thi 
rf lizht-1 
Photo-electric Measurements, Devices and Applications (5.3) Photocell Centeatie d ik le vator Doors. ©. E. | 
Photoelectric Cells and Their Applications. (Photoelek- Vol. 4, Feb. 1932, pages 54-55. 
trische Zellen und ihre Anwendu iF '4 moxlichkelten.) W. Close in front of the elevator door and par ; 
md Prazi i I 1-¢ two beams of light which permit the door t 
































I lar when unobstructed by a passenger 
} t Physical Properties and Design of Photo Cells for Sound 
es tain Film Purposes. (Physikalische gzenschaften und technische 
ns Gestellung v« Phot« 4 T i. |r 
visib i \ é hrift fuer } »} Tol De 1931 
r mi Pape pres uts¢ het } 
ira t ‘ Mathematikert Sept 13-18 
cells, the manufacture, tl n ire ind stru 
Ain Application of the Photo-Electric Cell to a ¢ omparison electric cathor mn spectral ser 
of the Tie lencies of Arm pa pt rote 5 eee J A kK irity to currents and exposure 
S , he Of i Ve é 19 31, tions irrangement of photo-cell 
' tallat tions which must be obsery 
Che efficiency f a photographic shutter s defined as the pect during the sound film 1 p! 
» of the total amount of ht which passes through the 
itter ft the imount whik would have been transmitted 
the light had not been obscured by any part of the Electric Measurements, Tubes, Devices and Their Applications (5.4 u 
utte luring the whole period of exposure. A method of An Electronic Tool of Many Uses for Mea asurement and 97 
measuring the irmount if light passed by the shutter by | trol. H. OLKEN. Jnstrume? Vol. , May 
photo-electric means is described and its theoretical basis Gonsiders the electron tube oscillato1 " 
plained Ha ) trades” to serve the needs of industry in m«e 
The Present Status of the Electric Eye. Product £) control. Discusses os it types and mod 
Vol. 3, May 1932, pages 194-19¢ nd presents sev ipplications f he 1 
The ! is } ns ve devices ar sified: (1) ph tures of the to nam ext me ser 
tub (2) selenium S (3) phot Itaic cells mitting measurements to millionths i in 
geht batte: (4) dry oxide plates. The different types tactine relay action w 
" briefly discussed and industrial applications described ul opera id measurem«s 
Ha (5.3) tacting tl s for mp 
Photoelectric Effect and Electron Reflection on Hydro- vaiiind neo : "ee, troy - Axed 1 
genated Surfaces of Potassium. (Ueber lichtelektrische Wirk- iscillator’s tun ircuit condense! ADD : 






ung und Elektronenbeugung an hydrierten Kaliumober- fre qui nei 
flichen.) W. Kiuce & E. Rupp. Pi kalische Zeitschrift, Vol. 32, El 
Fel , ec cron 





to Power Generation and Con- 











































1, pages 163-172 aaa : 
A testing method is described for carry ng out phot »-elec- tare ed a «ky 
ric measurements and investigations of interferences by ; _ 33 ed M 
means of reflected electrons on the same surface of a again tars ‘ precip 
en eutan 18 he male SF (5.3) regulato " ; emetering 
Light Sources for Movie-Sound Recording. (haegpaiion tomatic levelit : 
fuer Tonfilmaufnahmen. ) i Ewssr. Zeitschrift fuer technische A Method of Obtaining, a Linear Time Axis for a Cathode 
2 wes ‘ may “va 2 on \ AM j Revier f 
he ssential data n the lenmee employed at the present nts, Vol » Page Pa- It 
e given and the future trend is appraised with regard t See Instruments, Vo , April, 1932, pag Al 
1 nove experimental point discharge lamp. Paper at the New Vacuum Tube. G I I ( t g 
Deutscher Physike ind Mathematiker-tag, Elster, April 1932, page } 
Sept. 13-18, 1931 EF (5.3) Describes new Ww nois type PJ-11 P - 
The Scanning of Pictures in T elevision. (Die Bildabtastung t billionth of an atmosphe educing pe 
Fernsehen. >» F. W. WinKe. Zettschrift fu Fer ld hnik between 100 and 1000-fold ~ : : pS 
\ XI, June 28, 1930, pages 92-9 A ¢ athode-Ray Frequency Multiplier. a 
rT} history f the mosaic method” which employs sev- P) ie A} 1932, pages 217 $ “ 
il Se-cells (de Paiva, Senlecq, Schmierer, Bell Teleplrone Vacuum tubs has a filament and slit ” 
) is t ed and the new methods which use only 1 cell duction of a sheet of electrons, one | 
are liscussed ir leta with particular emphasis on the Ss, and a posed 
‘ nt methods of scanning the entire surface of the lar conduct ictors s 
tures The methods of Jenkins and von Mihaly re ytther and alt n ¢ 
essed and the tilization of the cathode ray scillograp! ting potent t l 
(Rosing, Dieckmanr Zw orykin) s considered in con- l re eceiving 
ision EF (5.3) t rs I 
Selenium Cells for Photoelectric Measurements (ietenen- yt e defile 
len fiir lichtelektrische Messungen). R LF SEV hiv fii s , 
. | 1. Fel 12 192 section F 393 ge T 1 Ww i 
\ brief historical sketch and description of its physica :' : , 
nd hen il properties is given and then the change of “Cheater Circuits” ng of Mercury-vapor 
3 ynd vitv bv light treated in detail The Power Tubes. J. L. Zenner. / troy , Vo » July T 
' is forms of cells, their response, the current produced lllustrated description of testing apparat m 
and = the nfluence of color are discussed. Disadvantags f power tubes and mercury-vapor rectifiers i 
elenium is its lag Ha (5.3) General Electric Co., employing synthetic testi: 
Pr hoto-E Sectrie Lighting Control Relay. Power, Vol. 74, Nov circuit, to minimize power consumption and 
31, ‘ 688; Vol 75, Feb. 23, 1932, page : reduce ost of installed ¢ pparatus al 
Des ptir AHE (5.3) The Rapid Record Oscillograph in Sound Picture Studies. L 
electron Tabes New Tools for Power Engineers. Power, Vo! A M. . hey r. rE. M. .. = a os vad 
M 2 ‘ ‘ ; ves 42 422 a ae ik Gt rid, wv aves i)? i — 
The operation f tg eee ‘ ind 3-element vacuum 6! 
ibes is explained, with diagrams Applications—rectifying 2a A] A 
rnating current, me asuring smoke density, water I j th. a 
lity, etc., are described AHE (5.: "rg 
A.C. Motors—Automatic Kick-Back-Photo Cell Signal _ Ss 
Features of Car Dumping at Waukegan. Power, Vol. 75, March if 
s 44 " aa ae + , 
- . t ‘ watches empty cars and causes operation studies I : 
. tarding mechanism AHE (5.3) speake ito id irrying 
A > oe tric Method for ar eae Camera Shutters. mecha tions of reproduces n 
ee 1cn & Gorpon S. Marvin. Revie Scientific Instrument : 
Vol 2 “De . 1981, pagwes 814-817 The Cathode Ray Ose illograph. J. DB. Touns 
T) is f a photocell in conjunction with an electro- S chnical Publi " monogrs — B-639 132 
gnet s graph is described to determine the amount th le ray oscillog? ~ ts invent 
f light passing through the shutter, the time of exposure, ! ped along three s The n t 
the speed with which the shutter opens and closes. The time ire the high voltage tubes fluorescent s . 
is determined by the simultaneous recording on the oscillo- voltage tubes with internal photograph f K 
m of an alternating current of Known frequency. Ha (5.3) the low voltage tul This pap fol f 
Phototube Relay. I RID ( uments, ievelopment of comme 1 tubes. The o7 oT 
1. 5, Feb. 1932, pages 53-5 s discussed, from the standpoint of bot 
rhis pl tube relay i externally to operate tice, with particu refere! to the low \ 
hanu« f one ty llu natio r for ibe Numerous exar es re giver f th 
mpulse-operating f ‘ HO ¢ ) tubes to problems in scier nd engineering 
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The Determination of the Power Output of Amplifiers. 
teber die Bestimmung der Ausgangsleistung von Verstiirk- 
{ 


oR VM 1 s sé n rsuchsamtes in Wier 
) Fr. BENZ. itte.lungen de / echnische V¢ t 
pie . No. 1-4, 1931, pages 84-89. 
rhe “capacity” of an amplifier tube is first defined, and 


distinction explained as to whether the tube is a send 
receiving tube. The maximum input as a sending 


vated s emitted energy as a sender, the anode loss, and 
we capacity as an amplifier tube are discussed and mathe- 
tically treated Ha (5.4) 


optical Feed-Back. (Optische Riickkopplung.) Rt Sew! 
chrift fiir Technische Physik, Vol. 13, No. 4, 1932, pages 180-182. 
ntical feed-back produces and modulates alternating cut 

fs of audible frequencies and produces discontinuou 
Jations; the grid-circuit of a three-electrode tube con 
1 photoce ll, the anode cireuit a changeable source 
The various self-oscillating systems which can _ be 
juced with this connection are illustrated by scillo 








The Parallel Type Inverter. F. N. Tompxins. Electrical Engi 
neering, Vol. 51, April 1932, page 263. 

The inverter is a_ three-element hot-cathode gas-filled 
yratron for the inversion or changins of d.c. into a.e 
_reverse process of the more usual rectification. The 
ution of the inverter differs from that of the rectifier 
nsofar as the capacitor has to maintain the correct phase 
: between input current and induced transforme: 
primar) voltage. The conditions of wave form, efficiency, 
newer factor and regulation are analyzed, and it is shown 
that With proper circuit constants the voltage curve ap- 
pr aches a sine wave. Ha (5.4) 





Methods of Counting Ions in the Free Atmosphere. (Zur 
vethodik der lonenzaehlung in der freien Atmosphaere.) 
Yo. IrrwaraA, Physikalische Zeitschrift, Vol. 32, Jan. 15, 1931, pages 
97-106. 
The author states that counting tubes designed for de- 
termining the total number of small and large ions present 
1 the atmosphere, actually do not measure the whole num- 
of ions but only a fraction. Presumably the testing 
quipment is used according to the charge method, i.e., if a 
ynstant potential is observed on the outer electrode of the 
inder condenser, while the charge of the initially ground- 
ed inner electrode is measured. Some ions are deflected 
away from the entrance by the electric field, which is con- 
g as the main source of trouble. Refinements in the 
pparatus of Gockel are pointed out. EF (5.4) 





Engineering Features of Phanotron Tubes. H. C. Strriner, 
4 C. Gaste & H. T. Maser. Electrical Engineering, Vol 1, April 1932 
263. 
The phanotron is a gas or vapor filled electron tube and 
isa static device functioning through the movement 
ms and ions. The tube efficiency in controlling or con- 
rting power ranges from 95 to 99%. The speed as a i 
is extremely fast, it works without noise or vibration, and 
current capacity ranges from a few milliamperes t 
eral hundred amperes. Phanotrons are applied as thyra- 
ns With one or more grids for rectifiers and inverters 
performance is described in detail and oscillograms are 
yen. Ha (5.4) 


£ 





The Electronics of Transformation, Control and Regula- 
tion in High-Tension Tower Transmission Systems with Ca- 
pacity, Self-induction, Inertia and Elasticity. (Die Umform- 
ungs, Steuer-und Regeltechnick in Hochspannungs-Kraftiib- 
ertragungssystemen mit Kapazitat, Selbstinduktion, Mansen- 
tragheit und eeeeent.) F. W. Meyer. Elektrotechnisch é 

hrift, Vol. 53, 1932, Feb. 11, pages 123-126; March 10, pages 242-24 

This is a theore tical investigation of the conditions whic} 
take place under the influence of electronic devices for the 

ntrol and regulation of power transmissions; particular 
ttention is paid to the operating conditions at transforma- 

nto d.c. when static high-tension charges influence the 
peration of the relays in such manner that oscillating phe 
nomena of the elastically connected members of the 
ulso begin to become noticeable. The actions in different 
reuits are explained in diagrams. In electronically regu- 

Systems there exists the tendency to minimize the in- 
fluence of self-induction due to the action of the relays, but 
nthe other hand the influence of capacity is increased 
The speed regulation of motor drives is improved, and 
re the adjustment stage passes through phases with 
tions, conditions can often be improved by rigid coup- 
lings instead of flexible couplings. Ha (5.4) 

{New Apparatus for Determining the Number of Charged 
and Uncharged Nuclei. (Ein Apparat zur Bestimmung der 
dahl der geladenen und ungeladenen Kerne.) |. Scio.z. Zeit 
shrift fuer Instrumentenkunde, Vol. 51, Oct. 1931, pages 505-522. 

Describes apparatus built by the G. Schulze Co. for deter- 
nination of total number of condensation nuclei and of 
those free of charge by the application of a cylinder con- 
denser, By the aid of a plate condenser inserted into the 
Insttument the charge of a nucleus can be measured. The 
of measurement covers 7 to 1,660,000 nuclei per ecm 
xperiments were performed in the Physical Institute of 
the University of Gratz and in the Meteorological-magnetic 
Observatory at Potsdam. 5 tables of data. The new instru 
Ment was checked against the Israel condenser. EF (5.4) 

The Efficiency of the Cathode-Ray-Oscillograph. (Nut- 
mflekt des Kathodenstrahlen-oszillographen.) M. Knott. Zeit 
shrift fuer technische Physik, Vol. 11, Jan. 1931, pages 54-62. 
mpares various methods of taking oscillograms. 3 
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{New Glass Discharge Tube for the Cathode-Ray-Oscillo- 
graph, (Ein neuartiges Entladungsrohr aus Glas fuer den 
Kathodenstrahloszillographen.) F. Haurre. Zeitschrift fuer tech 
che Physik, Vol. 12, Nov. 1931, pages 560-562 

tis possible to select the most advantageous dimensions 
i discharge tube irrespective of the exciting voltage 
sumably the formation of a glow discharge is prevented 
surrounding the discharge tube with a h 


acket 




















Sound, Vibration, Phenomena and Measuremen 


Noise Measurements, (Gerauseh-und Larmmes 
DbAKOS & S. KAGA rif ’ 


ry . pied 
Methods and nstruments e dea bed nd 
of some measurements in public pl 
standard of oudne rccordil t< Gq 
standard tone Lou le } } 
phon ind tl ir 3s dete ed 
200O«#@k l } is } ee 
measured and plitud ‘ 
ired electrical 


t (6.1) 


Stunmngen.) 


i 


Measurement of Sound Velocities of Substances in the 





Solid and Liquid State. (Messung der Schallgesch 


von Stoffen im festen und geschmolzenen Zustane 
& O. Stierstapr. P/ lische Zeitschrift, \ 7 
2() 

\ direc on find wa 1 ‘ ped and } 
uring ound velocitis Pecu ! rhea pre I 
nates disturbance I ng ! m tl 
vaves. Thus for the first time 1 method wa 
measuring und speed n melt it ited t 
The changes ir ind velocities it t 
measured for Wate ce mercury, ead ead! 
bismuth. With the exception f the last n 
peeds in the olid phase proved to be twice 
liquid tate In conclu ! inalog 

lect conductivities are | nted it 


Machinery Vibrations by Seismograph. 


rd, Vol. 108, Jur 


General Electric Ce has developed a rn 

rr the measurement n thousandt 

ons n team turbines o ther machinery hs 
ind operating detail f the device are given 





Some Measurements of Ship Vibration. | 
( j 


I 








Fes etihcdins oy 2 
Vibration records were taken on 17 vessels at 
implitudes and critical frequenci« recorded are 
vibration records and details f behay fo " 
hips The correlation f ich b vatior 
ind a simple formula prop d which will er 
proximat estimate to |} made f t 
to those tested, in the very early tage f de 
nly the beam, depth ength and displacement 
Noise Recorder for Comparing Street-car Sou 
3 I I [ tf Mart 
Ch ? de t ’ 
pilifie ! i ; 4 t i my 
n ma ( V pe ! | mpu 
fled rectified ind finally re led i! ] 
rding \ tmeter 


Critical Remarks on the Recording of Vibrat 
[aa der Aufzeichnung von Schwingungsme 
Zi ER & H. W Kocn. 2 tschy rew ] 


5, De 12, 1931, pagwes 1509-1511 

The differential equation representing the w 
vibration meter is criticall nvesti ted and ¢ 
from it which must be alwa take t 1 int 
iting the curves of ich mete 


Sound and Vibration Devices or Applications 


A Voice and Ear for Telephone Measurements. 
C. H. G. Gray & R. T. Jenxins. 7) el tem Ty 
Vol. 11, April 1932, pages 293-317 

In order to study the physical characte t 
phone transmitter ind receivers and the phy 
actions of use! of these nstruments in t u 
ficial voice and ear have bee leveloped which 
ciently close mulations the al ve ind « 
principal physical attribute t justif heir u 
hop and laboratory test Th construction 
and the range n frequency and characterist 
in curves. The application for testing telephone 
is explained and results tabulated. 9 reference 


The Present State of Photographic Technique 
the Light-sound-Registration., (Gegenwaertiger 
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photographischen Technik bei der Lic ht-tonaufze ie baune. ) 
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N GGERT, A. Kuester & R. Scumiptr. Zeitschrift fuer t j 
Physik, Vol. 12, De 131, pages 639-644 

Paper at the 7. Deutscher Phy ker und Mathematil 
Bed Elster, Sept. 13-18, 1931 stematie confror 
three most important light ind methods (trar " 
tensity and light sluice method) and conside (1) the | 
erties and requirement to be met by the phot , 
te ils, (2) the te neg met d (3) 4 | | 
nitudes of the distortion ind disturbing n ! 
with the photographic de of the ysund record hk’ ¢¢ ) 

Vertical Sound Records. Ii. A. | RICK 
tion Picture Enqineer Vo 8, Feb. 1 , pas 
phone tem Technical Pu tior lor raph Bee 

Describes recent p ere n laboratory tudic r 
chanical re rd of ind cut on a wax disl Ir i 
tions indicate that a phonogray ‘ rd cut t 
indulation nstead of tl} usua lateral indu I 
sesses fundamental idvantages marked i 

yum i 1 freque? n \ r vl i fu 
luctions ma he b d h V ] 
groove pacing and speed; more p ng Y t i 

ze oO record and volun vel Imp en , my 
ind in re d mat t edu 1 t | ‘ 
the volume rang I que! ing ( b 
duced satisfactorily can be extended near 
S600 to 10,000 cyele Other improvement hett 1 
of reproduction obtainable directly f m | 
and great extension in the life f the ird ! 
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Vhonograph Pickup and Amplifier used to — Small 
Bearings. Steel, Vol , No. 13, March 28, 1932, page 

In conducting the test the operator slips a ball bearing 
issembly snugly on the rotating shaft of the motor and 
ving the needle arm in place with the needle in contact 

th the bearing Immediately a greatly amplified and 
clearly audible reproduction of the scratching noise of the 
needle on the bearing surface issues from a loudspeake! 
If this tone is a low uniform hum, the bearing. surface 
mooth and free from imperfections. However, if 
Stocommectes, high-pitched noises is heard, the presence 





a seric 


irregularities on the bearing is indicated. (6.2) 

Specifications of Power Noise E. J. Agsott. Power, Vol. 7 
Ay : 2, pages 3 4() 

The ipplication of noisemeters to power house uses ar¢ 
ds ribed. Total noise and frequency analyses were made 
l'requency analyses were made by means of a special fre 


quency circuit in which the response of the amplifier was 

mnfined to sound of a single frequency which could be 
idjusted A large part of the noise from the gears con- 

sted of a group of musical notes, the amplitude and fre- 
quency of each of which was measured separately. The re- 
ilts of 4 such analyses are presented graphically. Th: 
und of each machine presents a distinct frequency spec- 
um with a different number of notes, a somewhat differen: 
frequency region, different individual frequencies and dif 
ferent relative importance of the various notes AHE (6.2) 


LIGHT, OPTICS, & RAYS (7) 


The Wave Spectrum and Its Applications in the Different 
ranches of Science. (Das Frequenzband und die daran sich 
anschiliessenden Techniken.) F. Lussensercer. Zeitschrift fuer di 
Fernmeldetechnik, Werk- und Geraetebau, Vol. 11, Feb. 28, 1930, pages 


, 


The significance of the wave spectrum from \ = 10°% 


(d.c.) to X 1020 (cosmic rays) is discussed in the intro- 
duction; the physical fundamentals of the different kinds of 
waves are given, and the applications in the various fields 
f science and technology are considered, The application of 
waves to measuring techniques is dealt with in a special 
hapte EF (7) 


Light—General Measurements and Optical Applications (7.1) 


Optical Refractive Power as Basis for Measuring Tech- 
nique. (Optisches Brechungsvermogen als Grundlage die 
Meastec hnik.) Bovo Voict. Archiv fiir Technisches Messen, Vol. 1}, 

irch 3 1932, section V44-2, page T19. 

“he physical phenomenon of the refraction of light and 





laws are explained and the experimental basis for 
measurements of refraction phenomena and apparatus for 
vre briefly described. Ha (7.1) 


The Estimation of Luster on the Basis of Luster Measure- 
ments with the Stage Photometer. (Die Beurteilung des 





Glanzes auf Grund der Glanzmessung mit dem Stufenphoto- 
meter.) H. Som 2. Zellstoff & Papier, Vol. 11, Feb pages 
, r-Fabrikant, Vol. 29, Jan. 11, 1931, pages 20-24 


The measurement of luster by means of the stage pho- 
meter is shown which determines the increase in bright- 
: f a surface by changing the incidence angle - the 


ght pene EF 1) 
Measurement of Fiber and Yarn Diameters by Diftract fon 
j ji l titute, ol. 23, 


Method. J. A. Matruew. Journal of the Textile Ins 
March 1 , pages T55-70 
The theory of this method for measuring the diameters 
fine flax fibres is described which consists in viewing 
ht source, in this case a slit, through a bundle of fibres 
inged parallel to one another and to the slit, thereby 
eeing a series of alternate dark and bright bands extend- 
nz symmetrically on both sides of the source perpendicu- 
ir to the axes of the fibres. The theory of diffraction gives 
1 relation between the separation of the bands and the 
liamete of the fibres. A practical construction of the in- 
t nt, i calibration, and performance, are described 
1 number of tests and results illustrate its 
f Ha (7.1) 
Operating Characteristics of the Electro- one Shutter. 


} 2 


TLARA \V WaASHBUR?D sical Review, ol 39, F , 1932, pages 





Electr yptical shutter being employed at the Univ. of 
Calif. in study of electrical breakdown of gases and liquids 
A calculation of the time it takes the shutter to close can 
be made from the electrical constants of the circuit and 
a knowledge of the rate at which the voltage drops across 
the spark gap For some experimental conditions it is 
sufficiently accurate to base these calculations on an elec- 

‘ ‘ircuit which replaces actual distributed constants 
by lumped constants In other cases error involved by 
this is too great. Purpose of paper to present an accurate 

lution of the electrical circuit taking into consideration 

it the constants are distributed, and thereby to bring 

it important facts: (1) For relatively large distributed 
electrical capacities of the Kerr-cell leads the rate of clos- 
ing of the shutter is greater than indicated by the lumped 
ynstant solution. (2) The rate of closing is materially in- 
reased by using leads separated only by a sheet of mica 


instead of spacing them farther apart in air. For com- 
pleteness, experimental results are given and ——— d wit 
ulculated results VAT (7.1) 


Automatically Constant Monochromatic M from 
a Spark Source. GrorGe SHANNON Forres and FRANK PARKHURST 
Brackett, JIr., Journal American Chemical Society, ol. 53, ov. 1931 
A spark is struck between adjacent edges of two square 
in horizontal planes at right angles to each 
conduction and radiation of heat minimize 





erosior \ ‘simplified method of following total energy at 
the exit slit of a monochromator is suggested and found 
» be accurate The monochromatic energies obtainable 


under specified conditions, from zinc, cadmium, and alu 


minum sparks, are listed at several wave-lengths 
MEH (7.1 
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Light—General Measurements and Optical Applicat ons /7 


The Condition of Light- and X-Rays Through bes 
Fortleitung von Licht-und Réntgenstrahien dur« 
J. Jentzscu & E, Naeurine. Zeitschrift fuer technische 
March 1931, pages 185-189. 

An intensification factor is defined giving the 
adiation energy directed into an instrument 
tube is used. Measurement of the inte nsi ficat 
the case of X-rays. Comparison with the 
uous spectrum. General remarks on the intens 
limit of the total reflection 

Contributions to Turbidity Measurement. (Beitracg, 
Truebungsmessung.) H. Saver. Zeitschrift fuer } 

Vol. 12, March 1931, pages 148-162. 

The intensity of light dispersed by the homoge 
of a turbid medium is evaluated, the absorpt 
mary light and the scattered light being taken 
The dispersion formula is discussed with referer 
eases of practical importance in turbidity and 
measurements. The changes in the dissipatior ¢ 
whole turbid layer in comparison with the light t to 
of an individual particle are considered and ¢ ; ~ Ph 
the special case of Raleigh's Law. A ratior Mé 
measure is proposed for nephelometric concentr | 
minations and its application for measureme: é 
Zeiss turbidity meter is demonstrated. 

Stroboscopic Phenomena in Technology. Dee ro akoplache SE 
Erscheinungen in der Technik.) W. Kou. Dic \ Tt 
35, July 25, 1931, pages 591-594 

Stroboscopic phenomena and their investigat 


Color Analysis, Color Matching (7.2) 


Color Measurements and Color Normalization. \! 
Chemisch Weekblad, Vol. 28, Feb. 7, 1931, pages 10 ¢ 
Photo-colorimeter of Toussant which, by 
photo-electric cell, measures the light after p f 
ferent filters. The latter are now replaced by t tel 
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scope. The intensity curve is directly thrown u; y 
tographic plate. Sensitivity: 0.1% (Human ey 
The Spectral Integrator, an Auxiliary Apparatus for the ‘ 
Color Evaluation from Spectra. (Der Spektralintegrator, ejp 1" 
Hilfsapparat zur gg etn | aus dem Spektrum, 
S. Roescn. Zeitschrift fuer technische k, Vol ‘ 
pages 410-417. 
An apparatus is developed for color analys 
Blancometer for Testing Whiteness. / 
Oct. 23, 1931, ize +0 
The instrument illustrated and described mad Ph 
Messrs. Adam Hilger, Ltd., London. The light reflected { He 
the sample being tested is analyzed and comp i Ar 
light reflected under the same conditions fron 
vhite surface: magnesium oxide deposited o1 
giving the purest white known 
An Automatic Device for Recording, Correcting and Ana- 
lyzing Articulation Results. Joun Corrarp. Elects 
tion, Vol. 10, Jan 932, pages 140-146. I 
The quality of a telephone circuit to transmit f 4 
speech from one place to another is measured } th | 
called articulation test which consists in taking 
sounds, vowels and consonants, and forming ther 
into pronounceable syllables. These syllables are 
the circuit one by one and the listeners writ 
they think each syllable is. The list of such sy] 
is then compared with the actual list of ll 
This process is by nature very tedious and req ~p 
great number of men. An arrangement is des 
enables caller and listener to see the results of 
mission directly on records; this is done by 
yn the calling end which actuate a number of 
receiving end. The electrical details are described H 
Color Matching Machine. Su : 
ments, Vol. 5, Jan. 1932, pages 22-23 
It is a photoelectric machine 
ence in coloring between any two i 
difference is measured in percent \v t Fl 





of reflected light, and then percent variation thr tar ‘, 

ard filters I ; 
Colorimetry. (Beitrag zur F vee 1essung). A 

Lichttechnik, Beiblatt zu Elektrotechnik & Maschinenl \ 


30, 1931, pages 41-46. 








The three-chromatic filter measurement of B 
consists in placing before the ocular + ns of the de 
successively a red, green and blue filt and det A 
this ws: content in percent for seals col g 
mary be measured, is the most applied ‘ 
discuss experimentally determined how t 
measurements agree with the exact meas 
cording to the theory of Young-Heim ts. 7 

‘ {8 





angle of Maxwell developed on this the 
shown how the different wave lengths can be 
For practical purposes the filter method is quit 
long as only qualitative measurements ve 
that is to determine whether a source of light 
blue or green or red than another light 


Photometry (7.3) 


Measuring the Illumination from Switchboard 
Bell Lal } 1 Vol. 10, Marct 


ratorics k rd 


Lamps 

NSI Y 
48. 
Switchboard lamps have to give a ¢ 
tensity, not an illumination of a certair 
photometer is described 





Direct Reading Ilu minometer. Weston I 

MENT Coar Instrument ay 1932, page 13 q 
Brief illustrated eription of new nstrum¢ 

ing of an indicating instrument and a ght 

sembled in a portable cas¢ Calibrated dire 
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Lamps. 


A convenient Design of Photoelectric Photometer and Its 
Tse in Comparing X-Ray Intensities, Evmer Dersuem. Revie 
: Scientific Instruments, Vol. 3, Jan. 1932, pages 43-50 

The photometer uses the photographic effects of x-rays 
., measurement of their intensity; the light of a standard 
amp goes through a film blackened by the X-rays and ex- 
ses a photocell. The theory of photographic measurements 
¢ intensity is derived and illustrated by curves taken, the 
se of the instrument as spectrophotometer is explained. 

Ha (7.3) 

4 Cylindrical Rotating Sector Photometer. Ff. Loweit Dunn. 
ewiew of Scientific Instruments, Vol. 2, Dec. 1931, pages 807-809. 
‘a eylinder with two helically cut sectors rotates around 
wep beam of light thrown onto a prism from which it is 
jeflected through the sectors to the outside. The brightness 
the deflected light will depend upon the portion of the 
sector opening to the total circumference of the rotating 
ylinder. Such arrangement permits a continuous variation 
*the light from 0 to 100%. The accuracy depends only on 
the exactness of the mechanical construction. Ha (7.3) 
Application of the Wynn-Williams Bridge Valve Amplifier 
to Mierophotometry and Absorption Problems. H. G. Her. 
Philosophical Magazine and Journal of Science, Series 7, Vol. 11, 
Mar. 1931, pages 736-740. 

“Describes the arrangements of appartus and method of 
measurements, Ta (7.3) 
Measurement of Brightness. (Helligkeits-Messung.) RupoLr 
sewic. Archiv fiir Technisches Messen, 1931, section V4221-1, page 
T68-69. 

The connections and arrangements of photo-electric meas- 
ying instruments are described for the determination of 
the intensity of a light source; the light falls on the cell 
and changes its electric resistance. The function of photo- 
ells and measurements with galvanometer and electrometer 
are explained. Rectifier cells and resistance cells (selenium, 
thallium) and the amplification of the small currents are 
jescribed. Ha (7.3) 
Measuring Instruments for Light Distribution. (Lichtver- 
tellungs-Messgeriite.) Rup. Sewic. Archiv fiir Technisches Messen, 
Vol. 1, March 30, 1932, section J334-1, page T26. 

The principles of photometry and of photometers are 
explained. Ha (7.3) 
A New Photometer for Use in Mines. J. Ivon Granam. [ron 
and Coal Trade Review, Vol. 124, April 22, 1932, pages 670-671. 
This instrument, developed for use in gassy mines where 
pen flames are forbidden, is based on matching the illu- 
mination to be tested with the brightness of a series of 
holes situated at increasing distance from a source. The 
apparatus has an accuracy of + 10%. A number of tests 
ure described. Ha (7.3) 
How Strong is the Illumination? A New Instrument for 
Photometric Measurements of Any Kind. (Wie stark ist die 
Kheleuchtung? Ein neues Geriit fuer die Lichtmessung jeder 
drt.) O. BLroum. Umschau, Vol. 35, Jan. 24, 1931, pages 76-79. 
Universal Photometer” according to Prof. Dr. Voege 
ses an electric bulb for comparative measurements 
EF (7.3) 
Polarimetry (7.4) 


On the Influence of the Solvent upon the Optical Rotation. 
(Uber den Einfluss des Loesungsmittels auf die optische 
Drehung.) W. Kunn, K. Freupenperc & R. SEIDLER. Zeitschrift fuer 
physikalische Chemie, Section B, Vol. 13, Aug. 1931, pages 379-382. 

Paper discusses the optical rotation as the sum of partly 
positive, partly negative directed components of the various 
ibsorption bands and correlates the resulting rotation to 
the influence of the solvent. Eit (7.4) 
A New Light Source for the Iron Spectrum. (Ueber eine 
neue Lichtquelle fiir das Eisenspektrum.) M. Prran: & R. 
Romps, Zeitschrift fiir Technische Physik, Vol. 13, 1932, pages 134- 


Alamp with electrodes of sintered iron powder with ad- 
litions of strongly emitting substances (Barium- or Cal 
im-oxide) and a filling of a noble gas (neon, helium) under 
apressure of a few mm. is used to produce an iron spectrum 
between the lines of 2000 and 5000 A units. The lamp is 
operated by alternating current at 220 volts and 2.5 to 5 
amp. and can burn continually. Ha (7.4) 
Testing of Liquids by Rotatory Polarization. (Priifung von 
Plissigkeiten durch Rotations—Polarization.) PBopo Votcnurt 
Archiv fiir Technisches Messen, 1931, section V932-2, page T56. 
This method is used particularly for testing the purity of 
solutions and preparations or the composition of mixtures, 
as for instance in the candy industry, fermentation and cel- 
luloid industries, etc. The specific rotation power and the 
Biot formula is explained, the molecular rotative power 
defined, and methods of measuring the rotation described 
Atable with characteristic lines and their wave lengths are 
Siven; 12 references are cited. Ha (7.4) 





Spectrometry (7.5) 


Spectroscopy in the Manufacture of Glow Discharge Tubes. 
(Spektroskopie in der Leuchtréhren Fabrikation.) W. Tet 
“ayy, Glas und Apparat, Vol. 13, Feb. 21, 1932, pages 25-27; March 
®, pages 33-34; April 17, pages 57-59. 

Theory of light and present ideas of structure of atom 
are explained by the conceptions of Sommerfeld, Bohr, 
Rydberg of the change of the orbit of the electrons as 
souree of light waves in the visible spectrum. In glow 
tubes a neutral atom is, under the influence of an electric 
led, deprived of valency electrons which are carried be- 
yord the sphere of influence of the nucleus. The latter 
thereby loses its electrically neutral state and becomes a 
Positive ion which, under the influence of the electric field, 
S accelerated in the direction of the latter. On its path 
it can again cause other electrons by its impact to change 
‘tom one to another orbit. The tubes used for the produc- 
‘on of these phenomena should contain absolutely pure 
noble gases; this can be ascertained by spectroscopic in- 
Yétigation during the manufacturing process. Several types 
‘such tubes and the process of their manufacture are de- 
“tibed. A table of characteristic wave-lengths of the ele- 
ments is added. Ha (7.5) 








A New Spectral Line Photometer for the Visible Field for 
the Rapid Analysis of Alloys. (Uber ein neues Spektrallinien- 
photometer fiir das sichtbare Gebiet zur Schnellanalyse von 
Legierungen.) G. Scurise and G. Limmer. Metallwirtschaft, Vol. 11 
Feb. 19, 1932, pages 10 10 


A new apparatus made by R. Fuess combines a spect 


scope and a spectrophotometer ron in ordinary rigid 
spectroscope with adjustable slit diaphragm the light ray 
pass through a Wollaston plate, which divides them t 
two beams polarized perpendicularly to each other The 
two spectra can be observed through a Nicol prism by turn 
ing which the intensity of the spectra can be compared 
To determine alloy additions or impurities in steel the 
sample is used eithér as electrodes for sparks or as the 


positive electrode for an arc, carbon being used as. the 
negative electrode. By turning the Wollaston plate, w} 
also turns the Nicol, and by adjusting the spectroscops 
a line corresponding to the element to be determined car 
be moved exactly above an iron line and their intensity 
compared. The instrument is calibrated by using chemical] 
analyzed samples and choosing suitable lines for each ¢ 
ment The accuracy for quantitative analysis is not as 
great as in chemical methods, except when very small per 
centages are determined. The main advantage is the speed 
of determination, about % hour for a complete quantitative 
analysis of all elements and only a few minutes for qual 
itative tests. 6 references CEM (7.5) 
An X-Ray Spectrometer with Stationary lon Chamber. 
RupLor C. HerGenrotuerr. Physics, Vol. 2, Apr. 1932, page 11-21 
Illustrated description of Bragg type ionization X-ray 
spectrometer designed for making quantitative measure 
ments of integrated X-ray intensities reflected from crys 
tals. Essential feature is fixed ionization chamber, 
a short fixed connection between ion chamber and electro 
meter. WAT (7.5) 
Workshop Spectroscope for Steel Examination. Pnoineccri 
Vol. 132, Dec 11, 1932, pages 746-7 
The Spekker Steeloscope, made by Adam Hilger, Ltd 
London, consists of a tripod on which is mounted a box 
containing the prisms. Two tubes are attached to this box 
one carrying the slit and the other the eyepiece On the 
eyepiece end are engraved a number of lines, each marked 
with the chemical symbol of one of the alloying element 
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An arrow is engraved on the sliding plate ecarrying the 
eyepiece and by moving the latter so that the a rw ¢ 
ncides with one of the fixed marks, the part of the spe 


trum containing the most distinctive lines of the element to 
which the mark relates will be brought into the field 
The elements provided for include: Cr, V, Sn, Mn, Co, T, 
Ni, Cd, Cu, W and Mo. The instrument can be secured in a 
modified form for examining non-ferrous metals and alloy 
LEM (7.5) 

The New Spectroscopy Laboratory of the Massachusetts 
Institute of Technology. Kari To. Comer Pi ws, Vol 
1932, pawes 205-210 

This laboratory, built in conjunction with the erect 
of the new Physies-Chemistry Research Laboratories, sig 
nalizes a definite conviction that spectroscopy is destined 
to play a role of increasing importance in bringing about 
an understanding of the electrical structure of matter and 


of the interatomic and molecular forces which unde 
the interpretation of physical and chemical phenomena 
WAT (7.5) 
A Periodic Radiometer for Eliminating Drifts. | A. Fur 
STONE. The Review of Scientific Instrument Vol. 3, April 193 pag 
163-188 
A periodic radiometer particularly suitable for rapid rv 
cording is described, drifts being completely eliminated 
while the time of response is only six second Two con 
densers in series with the amplifying circuit effeetus 
stop all drifts while passing the periodic deflection | 
averaging visually a considerable number of deflection 
the accuracy of the resonance radiometer for equal readir 
time can be approached so that the nine nstrument ma 
serve both for rapid exploration of spectra and more car 
ful determination of detail (7.5) 
On a New Light-Source for Absorption Measurements of 
Glasses in the Blue and Ultra-Violet. Witi1 M. Coun. Journal 
of the American Ceramic Society, Vol. 15, Feb. 1932, pages 122-125 
On metallic thorium, when bombarded with eathode ra 
a blue glow may be observed in high-vacuum as well a 


gas-filled tubes. The spectrum of this phenomenon is con 
tinuous, the maximum of intensity being (aceordine to 
photographic determinations) at 4500 \. The spectrum has 





been observed from 600 to 2200 \. Lamps making use of 
the emission of the blue glow on thorium are deseribed and 
their spectra discussed. It is hown that the new light 
source has several advantages in comparison with ther 
light-sources now in use WAT (7.5) 

Spectrogram Measuring Comparator. Garern:) I IPC 
Corp. Instruments, Vol. 5, Feb. 1932, pag 57 

This comparator is especially designed for measuring 
spectrograms. The outstanding feature ire measuring m 
roscope of variable power and large stage capacity. HO (7.5) 


A Method of Determination of Distribution of Iienergy in 
Grating Spectra, (Ueber eine Methode zur Bestimmung der 
Eenergieverteilung in Gitterspektren.) W. DzrourKk & [ iM 


CHEK. Zeitschrift fiir Technische Physik, Vol. 13, page 122-124 
The optical arrangement of an instrument i described 
which measures the energy distribution of a radiation be 
fore its impact on the grating and the pectrum of the 
grating. The arrangement serves also to determine the color 
sensibility of photographic plates. A few example ire given 
Ha (7.5) 


On the Technique of Spectral Intensity Measurement with 
Special Reference to Choice of Photographic Plate. ©. W. \W 
Reap & L. W. Jounson. Philosophical Magazine and Journal of e 
Series 7, Vol. 11, June 1931, pages 1152-1169. 

The difficulties of photographic recording of a peetrum 
with the calibration marks are discussed and the possibil 
ties for this method by individual calibration ex 
Twenty-one references are cited 
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A Method of Preserving Silver Mirrors. (Eine Methode zur 
Konservierung von Silberspiegein.) H. ( Burcer & P. H. van 
Cittert. Zeitschrift fur Physik, Vol, 66, 1930, page 218 

Silver mirrors used in spectrographic and other work are 





protected with a fine deposit of quartz evaporated and de 
posited in a vacuun Ha (7.5) 

The “Spekker” Photometer for Ultra- Violet ei eT 
metry. fF. Twyma ray he Optica et Vol ; 
1931/1932, pages 

The methods of quantit -violet spectrophotome- 
try used s far and consi n the absorption 
a substance in one beam ympensated for by re- 
duction eithe of the amo ation of the radiatior 
in another beam are brief) lewed and a new instru 
ment described which is s le enough for practical meas- 
urements. It is placed in front spectrograph, and the 
ultra-violet rays are dire quartz rhombs; one 
of the beams is then passing through an absorbing liquid, 
the other through the substance to be compared. A second 
pair of quartz rhombs combines the beams on the slit of 
the spectrograph; the image s then observed or measured 
with a photometer. The handling of the instrument, partic 


ularly the precautions to be observed, are described in de- 
tail and measurements of radiation illustrated by a photo- 


graph. & references Ha (7.5) 
An infrared Spectrometer of Large Aperture. H. M. Ran- 
DALI vevieu Scientific Instrument Vol. 3, April 1932, pages 19¢ 
Ot) 
The range of this instrument which has a parabolic mirror 


of 24” diameter, could be extended to the region of 30 to 500 
uw With a very good resolution. The prisms used with the 
instrument are of single crystals of KCI,KBr, and KI. An 
evacuated thermopile in connection with an amplifier is 
used for the determination of the energy 
lines Ha (7.5) 


The ops of Spectrograms. A. H. Taytor & T. 
Know es. Journal ¢ he Optical Society of America, Vol. 22, April 
1932, pages 229-23 

When spectrograms are to be made to compare different 
light-sources or transmitting media the use of diffusing 
quartz over the slit of the spectrograph is recommended in 
order to obtain a uniformly bright source; although the 
required exposures are longer the results justify the greater 
expenditure of time Methods of evaluating spectrograms 


for quantitative as well as qualitative data are described; 


to obtain quantitative information regarding the energy 
from sources in a definite spectral region a source of known 


similar energy distribution must be available When mak- 


ing qualitative comparisons of sources having similar or 
dissimilar spectra, the exposures should be based on some 
definable condition such as illumination o total radiant 
energy at the p tion of the diffusing a lartz In the 
ultra-violet region spectrograms are fter misleading 
when used for the determination of practical wave isnathe 
of source Ha (7.5) 


A Novel Apparatus for the Evaluation of Absorption Spec- 
trograms. (Kin never Apparat zur Auswertung von Absorp- 
ea ae ) G. _W Kvew.. Die Chemische Fabrik, Vol 


Sept es 373 
Sept 16, ag . ‘ 








. I 

The « nvent nal methods and apparatus for the evalua- 
tion of spectrograms are briefly reviewed and their draw- 
backs are critically discussed. A new principle was em- 
ployed for the construction of a new measuring apparatus 


which mechanically magnifies, by lever devices, the dis- 
tances measured between the different lines on the photo- 
graphic plate. The great accuracy and the quick perform- 
ance of the — ition of spectrograms, particularly of ab- 





sorption spectr is emphs isized. The apparatus is built by 
the Schmidt & Hi aensch Co., Berlin EF (7.5) 

A Large a Spectrograph, A. L. Loomis & G. B. Kist1A 
kowsky. Review Scientific Instruments, Vol. 3, April 1932, pages 


201-205. 

The spectrograph consists of a plane grating with a 40 
ft. focus lens; precautions are taken to keep the whole 
outfit at uniform temperature by a thermostat. The arrange- 
ment is described and some records are reproduced. 

Ha (7.5) 


A New Photo-Electric Spectrophotometer. F CAM PBELI 
Smitnu & Ensor R. Howipay. Transactions of the Optical Society, Vol 
33, No. 1, 1931-1932, pages 20-25 
The photometer described is sensitive enough to be used 
with the hydrogen discharge tube, has no mechanical sec- 
tors or wedges, and is able to measure rapidly and accur- 
ately absorption at a given wave-length. The instrument 
makes use of a device by means of which absorption 
measurements may be made in the Itra-violet region. A 
photo-electric bridge is employed, one aaen of which is con- 
trolled by a small fraction of the light falling on a third 
cell; the current from the latter can be measured gal- 
vanometrically. The two fractions are kept in constant pro- 
portion over the range of intensities used. Diagram of con- 
nections and method of handling are described fully. 
Ha (7.5) 
neter. (Eine  lichtelek- 
& A. ZiInxe. Zeit 





A Light-Electric Spectro-Photo 
trisches Lichtphotometer.) R. Sewic, U. Ba 
schrift fuer Instrumentenkunde, Vol. 51, Sept. 1931, pages 479-482. 

Apparatus intended for determining the spectral sensi- 
tivity distribution of light-electric cells and for measuring 
the absorption powe! of filters between 4000 and 7000 A.U 

EF (7.5) 

The Light-Electric Spectro-Actinometer of Alt. (Das licht- 
elektrische Spektralaktinometer System Alt.) H. Go_pscu™MiptT 
& R. Freiscner. Zeitschrift fuer Instrumentenkunde, Vol. 51, Aug. 
1931, pages 417-42¢ 

Various improvements were made on the Alt spectro- 
actinometer which measures the intensity of the sunlight 
spectrometically dispersed in absolute measure over the 
measuring range from 300 to 720 mg Beside the optical 

) 





parts (diffraction grating on quartz) th 1e instrument in- 
cludes a photo-cell and an electromete which are fully 
described EF (7.5) 
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Microscopy (7.7) 





Microscope Illuminator. Superior Microsco! | 
Instruments, Vol. 5, March 1932, page & 
Description, diagram, of device whereby 


the contour or the nature n ot 
microscope is had by light coming equally f; 
tions. By suitable manipulation of the light s 
or light or shadow can be produced at any 
object. 

A Mie roscopic Method. E. H. Synce. Phil phi 

urnal Science, Seri , Vol , jar 131, pag 

The author develop: the idea of a new met} 
scopic observation by which the resolution m 
siderably increased it consists essentially in 
the opacity of a microscopic section by mean 
intense light whose dimensions are small ir 
with a wave-length. The spot of light is proj 
interior of the microscopic section and amplifi 
sensitive cells. The name proposed for an instr 
kind 1s hyper-mi¢« roscope 


Illumination of Metallurgical Specimens. 
Journ al Rk = Micros pical Soctety, Vol. 50, 1930, p 
Roy. Micre bical S¢ Vol. 50, 1930, pages 319 

For ve rtic: al iNumin ati yn the prism reflectoz 
with low powers, but with high powers the los 
and hence of resolution, is considerable. The 
the transparent reflector is described, the es 
centration of the light, complete illumination 
tive, and focussing of the light on the specin 
tion of glare is discussed and Wrighton’s met 
elimination is described. It is suggested th 
illumination may not be of much value in 1 
the.reflective power of metals is less for ultr 
for visible light, and trouble due to glare : 
centuated 

The Theory of the Microscope. L. C. Mari 
cal Society, London, 1931, Vol 43, pages 186-207 
207-211. 

Examines the diffraction-effects produced by 
jacent apertures, and (b) a series of apertures 
screen situated in the focal plane of a len 
the illuminating system is projecting the « é 
of a point-source of light into this object plans 
tion-effects and geometrical resolving power of 
are shown to be independent of the concentr 
light in the object plane; they depend rather or 
of apertures free to transmit light. The theor 
tended to the case where the illumination of t} 
produced by a source of finite area. Both the eq 
Abbe principles appear in the analysis of tl 
mation of the image in such critical illumina 
to the difficulties encountered in integrating 
of finite sources of light. Confirmator I 
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The New Models 


We make a complete line of instruments and regulators, Specializ 
ing in the production of Efficiency Instruments and Combustion 
Control Systems for the boiler room. 


We have a large number of bulletins and other literature fully 
illustrating and describing the DEFENDER line of instruments 
and regulators, and a new 28-page agent’s pocket catalog briefly 
describing the entire line. Write for copies. Selling agents wanted 
everywhere. 


DEFENDER AUTOMATIC REGULATOR CO., St. Louis, Mo. 


REGULATOR 











SEE OUR EXHIBIT AT 


The CENTURY 
OF PROGRESS 
EXPOSITION 


CHICAGO 
JUNE 1-NOV. 1 


IN THE HALL OF SCIENCI 


considerable portion of our exhibit will be 
devoted to an unusual variety of Precision 
Instruments for Industrial Research Laboratories. 
There will be, among others, instruments suit- 
able for accurate linear measurements, optical 
analyses, time recording, and general Physical 
and Chemical Research. 
We shall be pleased to have you visit our ex- 
hibit and will gladly demonstrate any of our in- 
struments upon request. 


THE GAERTNER SCIENTIFIC CORP. 
1201 WRIGHTWOOD AVE., CHICAGO, U. S. A. 


























The Edgerton Stroboscope 


FOR SLOW MOTION STUDIES 
OF HIGH SPEED MECHANISMS 


TUDIES of hunting, vi- 

e bration, and other ir- 

regularities, in rotating 

MERCURY VAPOR and reciprocating machin- 

LAMP ery can be made under 

normal speed conditions 

INTENSE LIGHT by means of the Edgerton 

‘ P stroboscope. The intense 

SHORT FLASH light from the mercury 

vapor lamp allows this to 

Let us tell you more be done in full daylight. 

bout this remark- 
able instrument. Ad- 


lress the General PRICES 
Radio Company, Cam- 
bridee. Mass. Lamp and Power 
BIT, aie scorsas $290.00 
he Motor-Driven 
Contactor ...... 55.00 


GENERAL RADIO COMPANY 


CAMBRIDGE A, MASSACHUSETTS 








ULTRA SENSITIVITY 


Millivolt and Voltmeters 
Micro and Milliammeters 
Thermocouples in Vacuo 
Multimeters Electrostatic 
Voltmeters—Dynamometer- 
Milliammeters and Watt- 
meters—Fluxmeters— Lush 
Cable Testers. 


Sensitivities on AC now com- 
parable to previous DC meters. 


RAWSON 
Electrical Instrument Co. 
CAMBRIDGE, MASS. 


. § 91 SEVENTH AVE, Representative: E. N. WEBBER 
BRANCH: ) New YORK CITY Daily News Bldg., Chicago, 11 


Full Scale .5 Microamp 

















JEWELS re re septicn, Aone 
JEWEL BEARINGS for INSTRUMENTS 


Meter Jewels and Pivots 
Complete assemblies made to meet any requirements 


Diamond and Diamond Pointed Tools 
for Every Purpose 


Sapphire Wire Drawing Dies, Contacts, Nozzles, etc. 


AURELE M. GATTI, Inc. 


America’s Largest Jewel Manufacturers 
“Six Generations of Experience 
TRENTON, N. J. 
Home Office and Factory Branch Factory 
Trenton, N. J Guayama, Puerto R 
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-». WHEN 
PRICE LEVELS 
aE Ere wack 


lf BALANCE SHEETS are to lose their 


tragic red figures, cost levels m»st be 


brought into line with price levels. In 
or will be, 


some leader of vision who will cour- 


every industry there is, 
ageously scrap old, time-honored prac- 
tices. He will revamp his production 
machinery and methods to obtain a 
higher degree of product uniformity, 
eliminate waste and rejects, and de- 
crease the hazard of human fallibility. 
He will substitute positive automatic 
controls for less reliable manual op- 
eration. 





Bristo.’s Process Cycle Controller, 


Mode l 6 35 


























AVINGS... 


ay 
a 








Bank of tire vulcanizers with Bristow’s Process Cycle Controllers in command 


In processes requiring a definite, pre- 
determined cycle of operations, the 
Briston’s Process Cycle Controller 
will take complete command from the 
start to the finish of each operating 
cycle. It functions through the entire 
cycle with relentless precision, permit- 
ting neither loitering nor speeding. 
Nothing can distract its attention 
from the job in hand. Result—excep- 
tional uniformity in product quality, 
close adherence to production sched- 
ules, negligible number of rejects, and 


lower net production costs. 


We have a 32-page book (Catalog 
1603J-2) that tells the stor) 
BristTou’s Process Cycle Controllers 
in text, diagrams, and photographs. It 
will enable you to picture the co 
troller in command of your ov 
processes—to estimate its valu 

in terms of lower costs and p 
uniformity. Please use the coupon. 


THE BRISTOL COMPANY’ 
WATERBURY CONNECTI 
Branch Offices: Akron, Birmin 

Chicago, Denver, Detroit, Lo 

York, Philadelphia, Pittsbur 


San Fran 
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Tue Brisro. Company, Waterbury, Connecticut. 


Please send Catalog 1603-J2 on Process Cycle Controllers 
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